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DEALER PROFITS LIE IN PERMANENT CONSUMER PATRONAGE 


“To assist Old Companys 
Dealers in Spring Selling 


. This book 
of Spring aids 
to coal sales will 
soon go to all 
dealers 


And a new 
consumer campaign 
to increase early 
coal buying starts in 
the newspapers on 


April 3d 


THE LEHIGH COAL AND NAVIGATION COMPANY 
1421 CHESTNUT STREET - PHILADELPHIA, PA. 


New York - Boston - Buffale - Springfield, Mass. 


-OVER A CENTURY OF CONSISTENT SERVICE —-1929 


: 
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built a tipple head frame for the Marion 

County Coal Company—and now, in 
1929, the head shaft frame remains in daily 
operation. 


I: 1906 Roberts and Schaefer designed and 


Throughout the intervening years since 1906, 
Roberts and Schaefer have continued to serve 
the Marion County Coal Company. In 1913 
the part of the tipple, housing the shaker screens, was re- 
moved and a 4-track Marcus Screen was installed. 


Still more recently Roberts and Schaefer have made other 
additions which have kept the same plant abreast of the 

‘times and in step with competition. During 1928 we 
installed a Menzies Hydro-Separator and we are now 
adding a Bradford Breaker and two additional Hydro- 
Separators to make a complete washing plant for all coal 
except large sized lump and screenings. 


Roberts and Schaefer engineering service is always effec- 
tive. It is flexibility of design and careful attention to 
detail—as evidenced over a twenty-five year period. It 
represents a permanent investment—a starting point 
from which your business can expand without limita- 
tions due to lack of production facilities. 


When you want details on any of the special RandS 
equipments or a complete outline of our engineering and 

| contracting service, write any of the offices listed below— 
or better still, let us send one of our engineers to you. 


ROBERTS AND SCHAEFER CO. 


ENGINEERS and CONTRACTORS 


PITTSBURGH, PA., 418 OLIVER BLOG. WRIGLEY BUILDING, CHICAGO. HUNTINGTON, W VA., 514 NINTH AVE. 
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“Blue Center” 
Steel Wire 


John A. Roeblings Sons Company 


Trenton, New Jersey 
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DISTRIBUTION OF THE AIR 
HE proper distribution of the air through 
the workings requires a thorough knowl- 


3 edge of the subject. There are few matt 
connected with “—«industry that 


quire greater ah 
the distribute Condition 
difference Power jg wt 


ventilation, 


Branch Offices: New York Pittsburgh Scranton, Pa. Philadelphia Chicago Birmingham 
Sales and Service Stations: Birmingham, 26 South 20th St. Winchester, Ky., 122 N. Main St. Salt Lake City, 153 W. Second South St. 


Jeffrey Manufacturing Company, Ltd. Main Office—Montreal 
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Fan Fact, 


ATER Gauge, Distribution of the Air, Mine 
Resistance and Splitting the Air are a few 


of the many phases of mine ventilation pre- 
sented in Jeffrey’s new Mine Fan Catalog No.455-C. 


tee 


Following the principles here explained, the mine 
operator can arrange his airways, fans and drives 
to produce the maximum efficiency. No money spent 
in mine operation brings greater returns than that 
expended to establish and maintain a first class sys- 
tem of ventilation. 


The Jeffrey Stepped Multi-Bladed Fans described 
cover capacities from 5,000 to 800,000 cubic feet of 
air. The advantages of the stepped blades as outlined 
in this catalog are worth serious study by anyone 
interested in mine ventilation. The Stepped Multi- 
Bladed type is the most practical and efficient mine 
fan now available. 


For total ventilation of small mines and for boosting 
in large ones where the- resistance is not too high, 
Strait-flo Fans are shown. 


For boosting purposes where high pressures are 
required, the Centrifugal Booster is recommended. 
The Auxiliary Blowers for use in connection with 
flexible tubings are illustrated with capacities, etc. 
The Flame-Proof Blower with tubings for use in 
gaseous mines is shown. 


Send for your copy of Catalog No. 455-C. 


The Jeffrey Manufacturing Company 


958-99 North Fourth St., Columbus, Ohio 


Denver Charleston, W. Va. Salt Lake City 
Pittsburgh, 600 Second Ave. Scranton, 122 Adams Ave. Terre Haute, Ind., 319 Cherry St. 


Branch Office—Toronto 
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Jobs 


~G-E Motorized Power 


Two of three G-E 150-hp. Super Synchronous 
motors operating ball mills at American Metai 
Co., Glorietta, N. M. 


G-E 225-hp. slip-ring motor driving ball mill at 
Anaconda, Mont. 


The Super Synchronous motor 


—the newer type of motor. It provides high 
starting torque and smooth acceleration; and it 
promotes plant efficiency through correction of 
power factor. 


The Type MT motor 


—a motor with remarkable records for perform- 
ance. Ideal starting characteristics, sound con- 
struction, and simplicity recommend it. 


The Type FTR motor 


—the new-type squirrel-cage induction motor. 
It furnishes the requisite starting torque with 
low current; and the simple control devices cut 
investment and reduce maintenance. 


These, and other motors suited to special con- 
ditions, are supplied by General Electric—and 
complete electric equipment for every other 
phase of mining as well. The nearest G-E office 
is always ready to render prompt service. 


Anaconda Copper Mining Co., 


Five G-E Type FTR motors 
operating rod mills at U. S. 
Smelting, Re and Min- 
ing Co., Midvale, Utah. 


Apply the proper 
motor and the correct 
G-E controller to a spe- 
cific task, following the 
recommendations of 
G-E specialists in elec- 
tric drive, and you have 
G-E Motorized Power. 
Built in or otherwise 
connected to all types 
of industrial machines, 


G-E Motorized Power 
provides lasting assur- 
ance that you have 
purchased the best. 


| GENERAL 


j GENERAL ELECTRIC COMPANY, SCHENECTADY, N.Y... 


otorized Power 


~fitted to every need 


ELECTRIC 
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Purifying the pitch binder. 


General view of pitch plant 


OUR modern stills for the purification of pitch 
binders are gas-fired, and are operated under close 
scientific control. During the distilling process the 
lighter hydrocarbons are boiled off, and condensed 
in great water-cooled condensers. The pitch is then 
distilled out under conditions that hold its char- 
acteristics within close limits. This leaves in the 
still a residue of ash and other materials unsuitable 
for brush manufacture. Laboratory tests check 
every step in the process, and prove the quality of 
the pitch before it is used. 

This great care is necessary, even though the pitch 
is used solely as a binder, for were we to use an 


impure pitch the quality of our brushes would be 
affected. Ash, for instance, is most undesirable in 
a brush, and if our pitch contained ash, that ash 
would be found in the finished brush and interfere 
with the operation for which National Pyramid 
Brushes are famous. The pitch we use is so pure 
that it can be said to leave within the finished 
brush nothing but carbon. Our extra-extreme tech- 
nical care in checking component parts in NCC 
Brushes insures exact performance. Because 
NCC Brushes are held to a close standard of 
manufacture they prove much more efficient in 
actual practice. 


NATIONAL CARBON COMPANY, Inc. 


Unit of Union Carbide EC and Carbon Corporation 


Carbon Sales 
Division 


SILVER STRAND 


CABLE 


TRADE MARK 


Cleveland, Ohio 


Branch Offices and Factories 


Jersey City Pittsburgh 


Chicago 


Birmingham San Francisco 
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“T think we bought a good building 
... even the pipe shows it” 


Wiaen I’m called on to judge 
of a building, Tom, I don’t always go 
by the obvious things that everybody 
looks at. If they are sound and suit- 
able, so far so good. But there are 
some hidden things that I’ve learned 
to consider equally important. 


Pipe is an example. Pipe will often 
tell you what motive governed the con- 
struction of a whole building. 


Take the case of a man ora firm who 
didn’t stop with superficial good looks, 
showy fixtures, and up-to-date wrin- 
kles, but put real, lasting value into the 
unseen equipment. Suppose you find 
that they installed genuine wrought 
iron pipe of a reliable make. You know 
they paid a premium for long, depen- 
dable, honest service. If they did that 
in their plumbing, heating, or power 
plant system, no doubt they did it in 
the foundations and framing of their 
structure, in the mix of their concrete 
or mortar, in the choice and inspection 
of all their materials and in the over- 
sight of their workmanship all through. 


So I regard the pipe in a building as 
very significant. I wouldn’t judge by 
any one thing, of course; but if I had 
to do that, I believe I’d take pipe first. 

e thinks no y is looking. e does : 
that well, it gives you a line on him. Send for Bulletin No. 38 


“The Installation Cost of ip contains 
P 


A.M. BYERS COMPANY 
Established 1864 < Pittsburgh, Pa. 


4: analyses of the cost of scores of pipe systems 
This pipe in our building, now, is and also of replacements. Send for this 
Byers from stem to stern. It'll last 
longer than either of us; and we shan’t ——' 
be cursed with untimely replacements. ath 


You'll understand me, Tom, when I 
say it confirms my favorable impres- 
sion about the property. I think we 
bought a good building. 


GENUINE WROUGHT IRON 
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Type M Section 
Insulator Switch 


Second growth hickory beams, im- 
pregnated with insulating varnish, 
are used as mountings for contacts, 
supports and switch blades of O-B 
Section Insulator Switches. In these 
switches you have every assurance 
that you are getting the most for 
the money you spend. Complete 


line shown on pages 560 to 566, O-B 
Catalog No. 20. 


& After! 


HEN: One man; 9 hours; 
5,000 two — valve hand 
aint 
‘One man; a tumbling 
barrel; predetermined quan- 
tities of wheels 
r 9-hr 
paintet evidence that 
the O-B Technical Dept. has 
been on the job. Another 
reason why O-B finds it pos- 
sible to plus its products to 
customers by refinements 
1 such as heat- treated (Flecto) 
malleable iron; brighter, 
thicker galvanizing; pyromet- 
ric brass melting control; re- 
finements which many manu- 
facturers do not afford. 


Ohig,Brass Co. 
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Two Ways of Killing the Line 
— but only one keeps the profits alive— 


UST you disconnect power back at the sub-sta- 
tion or entry—interrupting all haulage—while 
you work on the trolley in only a single section 

of the mine? If so, throw a good-bye kiss to the profit 
which the time lost would otherwise pay. 


Safety first! Kill the line by all means. But do it in 
such a way that you still keep the profits alive. With 
a few O-B Section Insulator Switches placed in the 
trolley circuit at strategic branch circuit points you 
can disconnect any section where repairs or extensions 
are being made and still keep the rest of the haulage- 
way producing profits. And the finer the degree in 


which the trolley is sectionalized, the greater the re- 
turns in profitable production. 


If mine electricians want to save some of the countless 
steps they take each day in their work—if they and the 
management are interested in plugging some costly 
leaks in production—here is the opportunity. Descrip- 
tion and ordering information on O-B Section Switches 
are found on pages 562-566 of the O-B Catalog No. 20. 


Ohio Brass Company, Mansfield, Ohio 
Canadian Ohio Brass ‘Co., Limited 
Niagara Falls, Canada 
1025M 


INSULATORS 
UNE MATERIALS 
RAIL BONDS 
CAR 


NEW YORK 


PITTSBURGH 
PHILADELPHIA 


ATLANTA 
BOSTON 


CLEVELAND 
SAN FRANCISCO ~ 


LOS ANGELES "VALVES. 
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One of the Hazel Brook 
Coal Company’s 6)-ton 
Baldwin-Westinghouse per- 
missible type battery loco- 


BETHLEHEM 
MARION 


An 8-ton Baldwin-Westing- 
house permissible type bat- 
tery locomotive of the Beth- 


lehem Mines Corporation. 


SAFER 


with Permissible Type 
BATTERY Locomotives 


N mines where explosive gas is prevalent, Baldwin-Westing- 
house storage battery locomotives are made safe by enclosing 

all equipment, such as motors, controllers, resistors, switches, 
meters, etc., in gas proof cases. These locomotives have been 
approved by the United States Bureau of Mines and are known 
as the permissible type. Among their features are the replace- 
ment of fuses in the main circuit by circuit-breakers and a power 
take-off for the operation of a rock duster. Standard Baldwin- 


Westinghouse Barsteel construction facilitates repairs, reduces 


maintenance costs and provides better circulation of air over the ~ 


equipment, thereby decreasing the tendency to overheat. 


The Baldwin Locomotive Works 
Philadelphia, Pennsylvania 


Westinghouse Electric & Mfg. Company 
East Pittsburgh Pennsylvania 
T 30367 


Baldwin - W estinghouse 
mine locomotives of the 
trolley type for gather- 
ing and hauling purposes 
are also manufactured in 
various styles and sizes. 


Baldwin-Westinghouse 
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A STEP FORWARD 
IN AMERICAN 
ELECTRICAL DESIGN 


The New 


HERCULES 10-CAP BLASTING MACHINE 


The new HERCULES 10-CAP BLASTING MACHINE rep- 
resents the latest development in American electrical 
machine design. 

These important features make the Hercules 10-Cap 


Blasting Machine of outstanding interest to users of 
explosives: 


1. It is light, compact, and small enough to slip 
in a coat pocket. It weighs only 4 3-4 pounds. 


2. It is of the dynamo type; therefore long and 
constant use entails no loss of power. 


3. A six segment commutator, newly developed, 
assures an even, non-pulsating current. 


4. Rated to fire ten electric blasting caps, con- 


nected in series, it has a power reserve of 100 
per cent. 


5. It is sturdy and simple—built to withstand 
rough handling and to meet every field test. 


The new Hercules 10-Cap Blasting Machine is con- 
venient for all blasting where from one to ten shots 
are fired at once. For larger hook-ups, the Hercules 1 
to 50 Hole Capacity Machine, an efficient push-down 
generator, is recommended. 


Write us for booklets on Hercules Blasting Supplies 
and Hercules Detonators. 


For information on other explosives and blasting supplies, see pages 170 to 172 of the 1928 Keystone Metal-Quarry Catalog. 


HERCULES POWDER, COMPANY 934 King Street, Wilmington, Delaware 


Gentlemen :— 


Please send me additional information about Hercules Blasting Supplies and Hercules Detonators. 


Name 


HERCULES 


Address 


POWDER 
COMPANY 


INCORPORATED 


= 
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Consider whether 
it would pay you to 


MECHANIZE YOUR 
TIMBERING 


with a 
Goodman Hitch Cutter! 


Hand 
T'imbering 


Even a small wreck in 
this entry may knock 
out several posts, letting 
down crossbars and re- 
sulting in a roof fall 
causing serious accident, 
prolonged delay and ex- 
pense. 


Mechanized 
Timbering 

With the _ crossbars 
placed in round hitches 
cut close to roof, the 
chances for such acci- 


dents are greatly les- 
sened. 


Sooner or later, hand timbering must give way to Mechanized Timbering in 


many mines—because of increased SAFETY, SPEED and SAVINGS 
Ask the Goodman Representative m your held 
COMPANY 


or write us at Chicago 
HALSTED ST. at 46. 


(GOODMAN: 


(95) 


MANUFACTURING 


Locomotives - Loaders Coal Cutters 


PITTSBURGH—HUNTINGTON,W.VA— CINCINNATI— BIRMINGHAM UTAH 
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Pee Cutting machine 
or dredge 


Slopping around in water is not good for man, machine 
or profits. It cuts down efficiency and increases repair 
and maintenance costs. Working faces or any other 
place where water collects annoyingly may be kept dry 
easily and automatically by a few minutes spent in 
digging a hole for the LaBOUR GATHERING 
VALVE. Connected to any pump capable of handling 
small amounts of air these places are automatically kept 
dry. We recommend the LaBour Centrifugal Self- 
Priming Gathering Pump for highest efficiency. Made 
of any acid resisting metal. Elcomet will be found espe- 
cially resistent to acids and caustic. 


Send for descriptive booklets. 
THE LaBour COMPANY 


CHICAGO HEIGHTS, ILLINOIS 


LABOUR GATHERING 
VALVES automatically keep 
the working places and the 


ELCOMET IS A METAL HIGHLY RESISTANT TO ACIDS AND ALL CAUSTIC 
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is a tremendous increase in 
service but it is quite com- 
mon where Tru-Lay wire 
rope is put in under extreme 
conditions of service, such as 
machines requiring sharp re- 
verse bends, and on hoisting 


work requiring long lengths of 
wire rope—particularly where 
spinning is likely to develop. 

If you have a hard job, let us 
show you what Tru-Lay will do. 
Noobligation. Sample and com- 
plete information on request. 


AMERICAN CABLE COMPANY, Incorporated 
Grand Central Terminal Building, NEW YORK, N. Y. 
District Offices: Chicago, Detroit, Philadelphia, Pittsburgh, Tulsa, San Francisco 
An Associate Company of the American Chain Company, Incorporated 
Dominion Wire Rope Company, Limited, Montreal, Sole Canadian Licensed Manufacturer 


PREFORMED WIRE ROPE 


“TRU-LAY- ? 


(Reg. U.S. Pat. Off.) 


Philadelphia-Camden Bridge, The World's Greatest Suspension Bridge 
American Cable is used on the World’s Greatest Bridges 


16 
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ZA BAG OLDE 
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Ago per cent —and ona Zz 
ZZ mer 9c00P shovel wich the Super 
sntendent says ‘Fell of Cable’ 
pecause pempentive of rope 
a ysed his ckimmet gave am aver- We 
LFV age of only one week service The 
One jasted four weeks and the 
Zizzle second, which has peen on skim- \ 2 
mer {0% nearly 4 month, still 4 
service: 
| 


March, 1929 THE MINING CONGRESS JOURNAL 17 


Bows EoaDED 


15.000.000 Tons 


EIN 1928 
(OR, 47% MORE TONNAGE THAN IN 1927) 


— AN 


Repeat Orders Amounting to 49.2% of New Machines 
Installed, Came from Utah, Wyoming, Montana, 
Illinois, Indiana, Pennsylvania and 
West Virginia, Last Year ! 


FURTHER PROOF ? 
WRITE! 


Co. 


FRANKEEN, PENNA. 
WwW. Ss. 
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Bigger Power Plants Higher Efficiencies 


/ a oe | ABRICATION of modern power plant pip- 
ing requires oxwelded joints that are not 

| only as strong as the pipe—100% efficient— 
but also tough and ductile. Where 

efficiency, reliability and permanent 

tightness count most, power plant 

piping is fabricated under Linde 

procedure control. 


Units of 
UNION CARBIDE AND CARBON CORPORATION 


General Offices UCC] Sales Offices 
30 East 42nd Street, New York, N.Y. In principal cities of the country 


55 Oxygen Plants-36 Acetylene Plants—99 Oxygen Warebouses—100 Acetylene Warebouses—38 Apparatus Warehouses-235 Carbide Warehouses 
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“Safety First.” Modern 
management is constantly 
striving to eliminate haz- 
ards to workmen. General 
Electric products are pro- 
moting safety in every 
industry. 


GENERAL ELECTRIC 


‘GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CITIES 
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SPEED PRODUCTION—REDUCE COSTS 


1—Drifting with a 
156-lb. water 
drill. 


(Bulletin 81-M) 
2—A Sullivan Auger 
Rotator in Iron Ore. 
(Bulletin 81-0) 
3—“*DU-48” Rotat- 
ing Wet Stoper at 
Butte. 
(Bulletin 81-G) 
4—Channeling with 
Sullivan Drills and 
Quarry Bars. 
(Bulletin 81-M) 
5—A wagon-mount- 
ed drill for deep 
uarry holes. 
6—Rotator in open 
cut, block holing. 
(Bulletin 81-S) 


WITH SULLIVAN DRILLS 


Speed the Drilling Program 


= enable you to drill your rock and ore faster, more cheaply, and 
more conveniently, has been the aim and purpose of Sullivan in- 
ventors and designers for the past sixty years. 
In 1869, Sullivan diamond-pointed channelers in the Vermont marb!e 
quarries, excavated valuable stone without waste. Sullivan engineers 
designed steel channelers, piston rock drills, quarry bars and gadders; 
and hammer drills of many types, for tunneling, for stoping, for drift- 
ing, for shaft sinking, for quarry plug drilling, for deep hole work. 
And these Sullivan drills are kept constantly up to the minute by 
alert study of field needs, by constant research in design and ma- 
terials, by severe and intensive tests, during manufacture, and under 
operating conditions. 
Judge your rock drills by footage drilled, by ease of operation, by air 
and repair economy, by adaptability to working conditions. 

To most effectively speed your drilling program select 


SULLIVAN ROCK DRILLS 


SULLIVAN MACHINERY COMPANY 
148 South Michigan Avenue, Chicago, U.S. A. 


Boston New York San Fr Spokane 
Cleveland Pittsburgh Denver Los Angeles Seattle 
St. Louis Knoxville El Paso Toronto Scranten 
Birmingham las Salt Lake City Vancouver 
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Derailments are costly 
- - - end them! 


MINE executives know only too well how frequently de- 


railments occur on main haulage tracks, and how costly 
they are. 


The Bethlehem (Keystone) Metal Tie eliminates derail- 
ments due to the rails spreading or “rolling over,” because 
it holds the rails positively to exact gauge. 


Although main haulage tracks can be equipped 100% 
with Bethlehem (Keystone) Metal Ties, in a great many 
cases they are used in conjunction with the present wooden 
ties, replacing every third or fourth wooden tie with a 
metal one. The metal tie acts as a gauge rod and is ample 
to hold the rails rigidly in position. 


With this arrangement the wooden ties have only one 
duty to perform: to support the rails. All strain previously 
placed on the spikes is assumed by the steel ties. As a 
result, the full life of the wooden ties is assured. 


Used in this way, the Bethlehem (Keystone) Metal Tie 
greatly prolongs the life of the wooden ties and prevents 
derailments due to spreading or “rolling over.” One derail- 
ment saved will more than offset the cost of Bethlehem 
(Keystone) Ties at that location. 


Write for literature describing the Bethlehem (Key- 
stone) Tie in detail. 


ie Bethlehem BETHLEHEM STEEL COMPANY 
(Keystone) Metal Tie is 
built for main haulage General Offices: Bethlehem, Pa. 
tracks in mines, quarries 
and industrial plants. It District Offices: New York Boston Philadelphia Baltimore Washington 
is rolled from high quality Atlanta Pitteburgh Buffalo Cleveland Detroit Cincinnati Chicago 
steel and the ends are St. Lewis San Francisco Los Angeles Seattle Portland Honolula 
pressed into ‘“‘whale-tail” N York, Sole E. 
shape to grip the ballast. Bethlehem Steel Export Corporation, ew York, xporter of our 
The tie-plates, which are Commercial Products 


slotted to receive the rail 
clips, are riveted perma- 


nently to the tie. This heavy 
tie-plate acts as a reinforce- 
ment at the point where the 
load is carried and adds to 
the strength and life of the 
Bethlehem (Keystone) Tie. ( K t ) 


METAL TIE 


In addition to the Keystone Tie 
Bethlehem manufactures a com- 
plete line of lighter tiea for 

rooms, entries, etc. 


built in this 
way prevents derailments 
and lowers maintenance costs 


\ 
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CopPer Stee] 


adds years of service 


In coal mines where floors are damp, the life of wood ties 
is exceedingly short. They soon rot and decay. Very 
dry floors are also destructive, causing dry rot. Ordinary 
steel ties last for a longer period under these adverse con- 
ditions, but corrosion finally ends their usefulness. 


Carnegie Mine Ties are made of Copper Steel. Copper 
resists rust and when added to steel, greatly retards 
corrosion. Thus a much longer life is assured than 
ordinary steel ties can give—extra service without addi- 
tional cost to you. 


Aside from their economy through exceedingly long 
service, Carnegie Ties recommend themselves to users 
for many other reasons. They are light and portable. 
Their shallow depth saves headroom. They are made in 
a number of styles with single or double locking clips as 
you may prefer. The clips are riveted to the tie and 
cannot get lost. A hammer blow is all that is necessary 
to firmly secure the rail, automatically true to gauge. No 
special tools or fittings are needed. The ends of the ties 
may be crimped if desired, to prevent slipping. 


We have endeavored to give you exactly what you 
want—an efficient mine tie at a price that insures ulti- 
mate economy. The popularity of Carnegie Copper Steel 
Mine Ties indicates a goodly measure of success. 


Descriptive booklet on request. 


CARNEGIE STEEL COMPANY 
Subsidiary of 
’ UNITED STATES STEEL CORPORATION 


PITTSBURGH, PA. 


1946 


CARNEGIE MINE IIES 
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FTEN during the small hours 
of morning, the glare of lights 
and the roar of machinery emanate 
from the laboratories of the Stand- 
ard Oil Company (Indiana). Inside, 
lubrication engineers are standing 
the ‘graveyard watch’— constantly 
testing and checking the lubrication 
of racing machines. 


Hour after hour, day and night, 
each Standard Lubricant has been 
tested under the most severe condi- 
tions that lubrication engineers of 
the Standard Oil Company (Indiana) 
ean devise. When a Standard lubri- 
cating oil or grease is offered to in- 
dustry it has successfully demon- 
strated its qualifications to meet 
every requirement demanded in act- 
ual service. It is as nearly perfect 
as modern science can make it. 


Regardless of your lubrication 
requirements there is a pre-tested 
Standard oil or grease that will do 
the work efficiently and economic- 
ally. Which Standard Lubricant is 
best suited to your needs is a ques- 
tion that our Lubrication Engineers 
will be glad to help you answer. To 
have one of these experts make a 
study of your plant and offer recom- 
mendations places you under no ob- 
ligation whatever. You can arrange 
for this service by getting in touch 
with our nearest branch office. 


STANDARD OIL COMPANY (Indiana) 


General Offices: 910 South Michigan Avenue CHICAGO, ILLINOIS 

ILLINOIS INDIANA WISCONSIN Mason City MICHIG AS 

Chicago Svansville La Crosse Sioux Citys Det rot ‘ Monneapolis 

Tec Indianapolis Vilw aukee DAKOTA Grand Rapide MISSOT Ri 

Joliet South Bend Green Bay Hur MINS ESOT 

Peoria c<ANSAS IOWA NX. DAKOTA MI SOT: St. Josent 

Quincy K Wichita Davenport Fara: Duluth St. Loms _ 
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JOHNSON 
CAR REPLACERS 


In general use by Railroads, 


Mines and Contractors 


LEFT HAND RIGHT HAND 


Straddle the rail—need no spikes, - Bring rails to gauge during re- 
clamps or fasteners placement 


Rest on rail both front and rear ine : 
Distribute the load on the rail, not 


Adjust themselves to different one or two ties 


heights of rail 
Form a friction grip with rail Made of open hearth cast steel, 
during operation properly annealed 
Range T-rail Capacity Throat opening Weight each 
Type M for rail up to 465 Ibs. if not over re in. high 20 Ton Locomotive 2 _~=sinches 30 
Type C for rail up to 65 Ibs. if not over 4% in. high 30 Ton Locomotive 2% inches 60 
Type B_ for rail up to 80 Ibs. if not over 544 in. high 50 Ton Locomotive 8% inches 110 
Type A for rail up to 100 lbs. if not over eu in. high 80 Ton Locomotive if inches 145 
Type Z for rail up to 120 lbs. if not over 6% in. high 100 Ton Locomotive 3% inches 165 
Type AA for rail up to 120 lbs. if not over 6% in. high 200 Ton Wreck Outfit 314 inches 250 


Wrecking 


Frogs Rerailers 


Tue JOHNSON WRECKING FROG CoO. 


1012 Ulmer Building 
| Cleveland, Ohio 


\ 
A A | 
| 
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‘West Virginia Mine Ties 


—can be had in the positive lock long rotary 
clip type or in the double short clip type. 
The double clip type as illustrated can be 
used as a joint tie. Made in five sections 
of tie stock and to suit any rail and gage. 


Ask for descriptive literature 
THE WEST VIRGINIA RAIL CO., HUNTINGTON, W. VA. 
Rails - Frogs - Switches - Mine Ties 


\est\a MineTies 
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Keep going— 
night and day! 


— equipment is built to earn twice as much as 
day-time operation alone can produce. It is built to 
give you twenty-four hours of service every day. 


With Carbic Flood Lights you can get full value 
from equipment,— your men can work rapidly and safely 
at night as well as by day. The great power in the clear 
white rays of Carbic Light is perfectly diffused. There 
is no glare and no dark shadow. It penetrates right 
through fog, smoke or dust. It is a good light to work by. 

The Carbic Flood Light is low in first cost and in- 
expensive to operate. It is simple, rugged and portable. 


Double your equipment value by 
working at night with 


CARBIC LIGHT 


OXWELD ACETYLENE COMPANY 


Unit of Union Carbide and Carbon Corporation 
NEW YORK CITY: CHICAGO: 


March, 1929 


Carbide and Carbon Building Railway Exchange Building 
SAN FRANCISCO: Adam Grant Building 


Carbic is distributed by the Union 
Carbide Sales Company through 
its national chain of warehouses 
and is sold by jobbers everywhere, 


j 
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PROCESSED CARBIDE FOR 
\ CABBIC LIGHTS & GENERATORS 
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the level 


The Atlas Type “J” 


Tramming Locomotive 


where needed 


This locomotive is of 
such simple construction 
that it gives maximum serv- 
ice for the power consumed, 
any maintenance required 
is easily taken care of by in- 
experienced mechanics. Its 


weight is approximately 
that of a loaded mine car 
so that it does not over- 
load hoisting equipment or 
track. Built for different 
track gauges and is narrow 


enough to pass timbering in 
drifts. 


and when needed 


Specifications 
18 to 24 inches 
Weight Chassis only..........2000 pounds 
Weight with 40 cells AS Edi- 
Weight with 20 cells MVAI5 
Exide-Ironclad ............. 3140 pounds 
Weight with 20 cells PML17 
Philadelphia ...............3080 pounds 


Rated Drawbar Pull 400 pounds 
at 3.5 miles per hour. 
Maximum Drawbar Pull—Cast 


Ask for a folder describing 
in detail construction, adapt- 
ability, and performance. 


Maximum Drawbar Pull— 


Speed 2.5 to 6.5 miles per hour. 
Length overall on cage......... 47 inches 


Length overall with seat down 54 inches 
Height to top of battery box... 45 inches 


Height overall of headlight.... 50 inches 
Diameter of wheels............ 14 inches 
Minimum Radius of Curve.... 8 feet 

Minimum Weight of Rail..... 8 pounds 
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THE ATLAS CAR & MANUFACTURING CO. 


Engineers 


CLEVELAND, OHIO 


Manufacturers 
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America’s longest 


driven in record time 


Du Pont Gelatin 


N January, 1929, the 

trains of the Great 
Northern Railway began 
running through the 
longest Cascade tunnel, 
between Scenic and 
Berne, Washington. The 
distance between these 
two points now will be 
ten miles instead of the 
eighteen miles involving 
1,941 degrees of curvature. 
Passenger trains will save 
one hour and freight trains 
three hours by this new 
route. 
Although the tunnel has 
cost about fifteen million 
dollars, six miles of snow- 
sheds, costing the Great 


Showing Routes of the Old and New Cascade Tunnels 


Northern five hundred 
thousand dollars annually 
to maintain, have been 
eliminated. The contrac- 
tors, A. Guthrie & Co., Inc., 
of St. Paul, were given only 
three years in which to 
drive the 7.78 mile tunnel. 
In addition to the time 


REG. U.S. PAT. OFF. 


Up the Mountain Sides and through the Snow- 


element, there were com- 
plications such as en- 
countering large volumes 
of water, a grade of 1.565 
per cent, all tangent, and 
the possibility of drifting 
operations down grade 
being brought to a stand- 
still at any time. These 
difficulties were overcome 
by driving a pioneer 
tunnel from both portals; 
by working four faces from 
three main camps; by sink- 
ing a 622-foot shaft to sub- 
grade; by using the most 
modern methods, tools, 
equipment and materials 
—especially du Pont gel- 
atin dynamite. By the 


E. I. DU PONT DE NEMOURS & CO., Inc., Explosives Dept., Wilmington, Delaware 
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by A. Guthrie & Co., Inc. 
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railroad tunnel 


used exclusively 


Sheds on the Way to the Cascade Tunnel 


application of modern 
engineering methods, skill- 
ful supervision of labor and 
machinery, and the effi- 
ciency of du Pont gelatin 
dynamite, Guthrie & Co. 
were enabled to break the 
world’s record for tunnel 
driving three times in spite 
of the volume of water 
encountered which often 
reached 10,000 gallons per 
minute. 

This work is being carried 
on under the general direc- 
tion of J. R. W. Davis, chief 
engineer, with Colonel 
Frederick Mears in charge 
for the Great Northern and 
J.C. Baxter, vice-president, 


E.I. DU PONT DE NEMOURS & CO., Inc., Explosives Dept., Wilmington, Delaware 


A. Guthrie & Co., Inc., for 


. the contractors, with W. E. 


Conroy as general super- 
intendent on the job. 


Motion Picture 
of Construction of 
Cascade Tunnel 


A. cameragraphic record of 
the driving of America’s 
longest railroad tunnel is 


-ready for exhibition. 


Requests are invited from 
engineering societies, col- 
leges and other organiza- 
tions desiring to see how 
explosives and modern 
methods and equipment 


REG. U. PAT. OFF. 


have been employed to 


complete the longest rail-. 


road tunnel in America. 
Address requests for motion 
picture to Motion Picture 
Bureau of the Advertising 
Department. 
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A BOOK WITH A DOUBLE VALUE TO YOU 


The new 150 page Timken Book shows how universal Timken Bearings 
have become in every kind of equipment — how they have revolutionized 
operating and maintenance costs wherever wheels and shafts turn 


throughout all Industry—how they can do the same in all of the 
equipment used in your plant. 


It is of double value to you because it contains so much technical 
information on bearing mountings and installations. It deserves a 
permanent place in your library. A copy? For the asking! 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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Editorials 


The 
Coal Industry 
At Cincinnati 


HE American Mining Con- 

gress has announced the 
dates for its annual meeting 
of Practical Coal Operating 
Officials, and has selected the 
members of the Program Committee to cooperate in ar- 
ranging the program for this important meeting. The 
week of May 13 has been selected, and Cincinnati will 
again be host. 

Mr. Paul Weir, Bell & Zoller Coal and Mining Com- 
pany, is chairman of the Program Committee, which is 
composed of 60 representative coal men. The first 
meeting of the committee was held recently in Pitts- 
burgh and a program of unusual merit has been ten- 
tatively arranged. 

The response from the industry to a questionnaire 
seeking to learn the topics of foremost importance at 
this time, indicate in very definite manner that the 
progress in mechanized mining, coal cleaning and safety 
are preeminent. The program therefore has been built 
around these three major topics. 

In previous years special days have been set aside for 
the discussion of special topics, such as coal cleaning, 
power and transportation, safety measures, ete. This 
procedure has been abandoned for the 1929 meeting, 
and each session has been arranged to cover the entire 
range of production from face to railroad ear. Each 
session will present papers upon drilling, blasting, ecut- 
ting, loading, power, cleaning, and management prob- 
lems. In only one instance has this method been 
abandoned and that is in the case of safety, when one 
entire session will be devoted to that specifie subject. 
The committee also has arranged to present the sessions 
in such a manner that the problems of one producing 
district may be featured. For instance, a delegate at- 
tending the meeting but for two days, may learn what 
is being done in four major producing districts, not 
alone in mechanized mining, but in every phase of pro- 
duction. This arrangement gives the delegate more time 
for inspection of exhibits, and does not compel him to 
concentrate upon one subject for an entire session. If 
he is interested only in mechanized mining, in a period 
of two days he may learn what is being done in Illinois, 
Indiana, Ohio, Pennsylvania, Alabama and the far west. 
He has an opportunity to listen to other related dis- 
cussions if he desires, and to renew acquaintance with 
his friends. 


This procedure is entirely new and experimental. Mr. 
Weir and his committee believe that it will eliminate 
some points of criticism, and will simplify the eommit- 


tee’s problem of covering a lot of ground in a few hours 
time. 


These meetings at Cincinnati have become the mecea 
of all those who wish to keep fully informed on progress 
in coal production. At no other meeting is there such 
an opportunity to get such a wide-spread picture of the 
advancement of the industry. These meetings are 
pointing the way to lower production costs, increased 
efficiency, and safety in coal production; they have 
brought about a unity and cooperation within the in- 
dustry that is encouraging, and sure to bring big results. 
They are building, and building firmly, the future of 
the coal industry. 


The New 
Income Tax 
Regulations 


_ the general text of 
the new income tax regu- 
lations just issued by the 
Treasury Department, is not 
changed materially from that 
of the prior regulations, it is believed the arrangement, 
which follows the arrangement of the provisions of the 
revenue act of 1928, is much improved. 

Taxpayers have in the past experienced considerable 
diffieulty in finding easy reference to all the provisions 
of the regulations bearing on all questions involved in 
the preparation of their returns. With the new ar- 
rangement of the regulations, which is comparatively 
easy to comprehend, and the improved table of contents 
and complete cross-index, it is believed taxpayers will 
find their reference work in connection with their re- 
turns considerably simplified. 

If this proves true, it is an important step toward 
simplification of income tax procedure, and will result 
in the elimination or avoidance of many minor errors 
and controversies, and thus will expedite the adminis- 
trative work of audit and review both in the collectors’ 
offices and in the income tax unit in Washington. 

A number of important amendments to the regula- 
tions, recommended by divisions of the income tax unit, 
and designed to clarify or modify existing practice and 
procedure dealing with certain technical problems. and 
diffieulties, for example, such as are involved in mine 
valuations, were passed over for further study. If ap- 
proved, these will be promulgated, as amendments to 
the new regulations, by Treasury decisions. 

The preparation of these regulations involves a tre- 
mendous amount of work and careful study, and also a 
large responsibility to both the Government and the tax- 
payer. The officials charged with this responsibility 
and task are to be commended for the excellent results 
exemplified by the finished product—Regulations 74, a 
volume containing 463 pages. 
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The 
Tariff Hearings 


OR nearly two months the 

Committee on Ways and 
Means of the House of Repre- 
sentatives has been holding hearings on the tariff situa- 
tion that has existed under the tariff act of 1922 and 
“the present needs of American industries. The public 
interest in these hearings has been tremendous. Prac- 
tically every industry in the United States and every 
business interest has been represented. Nearly everyone 
is asking for something more or different than is pro- 
vided under the 1922 act. Those seeking tariff changes 
may be classified as follows: 

(1) The producers of raw materials that are not now 
adequately protected against foreign competition as is 
clearly demonstrable from a study of imports and the 
ability of the domestic producers to economically supply 
the domestic market. 

(2) The producers of fabricated products who are 
seeking additional protection or readjustments that will 
make the tariff fully effective as to their products, and 
who are not opposing proper increases and readjust- 
ments in cases of domestic raw materials used by them. 

(3) Producers of fabricated products who are seek- 
ing higher rates on everything they sell and ask that the 
raw materials they buy be placed and kept on free list. 

(4) Importers and their agents who would suffer a 
loss of business and profits from importations to the 
extent that tariff protection gives to the domestic pro- 
ducers the American markets. 


Adequate ENERALLY speaking, 
Protection JF producers of raw materials 


are engaged in the basie in- 
dustries of mining and agriculture. There can be no 
question but that some of the weaker branches of the 
mining industry failed to receive in 1922 the protection 
required and justified by the facts submitted. However, 
in most cases these industries have made progress under 
the inadequate protection granted. They have kept 
faith with their Government, and it is incumbent upon 
the Government to now grant them the protection they 
merit. The same is undoubtedly true of some branches 
of the agricultural industry. Upon these basic indus- 
tries is built the economic structure of the Nation. 
Unless they are producing at somewhere near their ca- 
pacity there is a slowing up of production and a falling 
off in volume in all lines of business. 

The manufacturer who seeks further protection and 
who desires to see proper protection given to the domes- 
tie producer of the raw material he uses, and who can 
show a legitimate reason for the protection he asks, 
should receive most careful consideration. His position 
is sound. His attitude is fair. His tariff policy is con- 
sistent. It is unnecessary to point out that unemploy- 
ment is most distressing when there is depression in our 
great manufacturing industries. Therefore, adequate 
tariff protection is as vital to the welfare of the Ameri- 
can worker as it is to the American investor and the 
business structure generally. 


Inconsistent HE manufacturer who 
Demands seeks protection for his 

products, but desires to have 
placed on the free list the raw materials he uses so that 
he can obtain his supplies from foreign sources instead 
of from domestic producers, and thus increase his mar- 
gin of safety and profits in expanding his markets and 
meeting competition, should not be denied the protec- 
tion he requires, notwithstanding the inconsistency of 
his policy and his disloyalty toward his fellow domestic 
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producers of raw materials; but his representations in 
opposition to the request of the latter should receive no 
consideration whatever. Such an interest is entirely 
biased and selfish. If protection could be denied such 
an interest without jeopardizing the tariff and economic 
structure, Congress would be justified in placing the 
products of such people on the free list. 

Of course, the importer should receive little consid- 
eration in so far as his opinions and representations are 
concerned with imported products which can just as 
well be produced in sufficient quantities to supply the 
American markets. His interest is a selfish one. His 
profits, in so far as they accrue from importations that 
take away the markets for domestic production, come 
out of the pockets primarily of the American working- 
man, and secondarily the promoters and operators of 
the domestic industries affected. Therefore, the opinions 
of the importers can be of little help to Congress. 


How Much S TO the question of how 
Readjustment much tariff readjustment 
Is Needed is required at this time, we be- 


lieve it is safe to follow the 
policy that the basic industries 
should receive first consideration, and should receive 
increased tariff protection to the extent that they are 
able to show their ability to supply the requirements of 
the American consumer; that the protection granted 
shall be based upon the difference between cost of pro- 
duction at home and abroad so that the importer will 
be placed upon an equality with the domestic producer 
in the American markets; that growing infant indus- 
tries shall be granted such protection as will enable them 
to develop rapidly and to the largest possible extent, 
with reasonable assurance that such protection will be 
continued for the time necessary to accomplish the full 
development of such industries. Congress shall not be 
expected to increase tariffs and make readjustments that 
are solely for the purpose of increasing the profits of 
an industry that is already enjoying substantial profits 
from domestic production. If these considerations are 
followed in framing the new tariff bill, we believe tariff 
legislation will meet the entire approval of the Ameri- 
can people. It is to this task that the special session of 
Congress must devote itself. 


The Shipstead 
Anti-Injunction 


Bill 


HIS bill would curtail the 

power and jurisdiction of 
the Federal courts in dealing 
with labor disputes. In the 
past it has been necessary for 
property owners to protect their properties from dam- 
age and destruction by securing injunctions against 
those who, under the cloak and cover of an organized 
strike, would trespass, damage and destroy property; 
and for employers in industry to protect their loyal 
employes from abuse, coercion, intimidation and injury 
by organized strikers. It is believed that but few in- 
stances ean be found where the Federal courts have 
abused their powers in granting injunctions for the pro- 
tection of life and liberty, private rights and property. 

The pending bill states that ‘‘the individual unor- 
ganized worker is commonly helpless to exercise actual 
liberty of contract and to protect his freedom of labor’’; 
that he should have ‘‘full freedom of association, self- 
organization, and designation of representatives of his 
own choosing to negotiate the terms and conditions of 
his employment’’; and that, therefore, he should ‘‘be 


free from the interference, restraint, or coercion of em- 
ployers.’’ And this is declared to be ‘‘the public policy 
of the United States.’’ 
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Now what does this bill propose to do to establish that 
prineiple; and does it, in fact, safeguard the rights of 
‘‘the individual unorganized worker,’’ his ‘‘freedom of 
labor,’’ his ‘‘full freedom of association, self-organiza- 
tion,’’ and his right to ‘‘negotiate the terms and condi- 
tions of his employment’’? It forbids the issuance of 
any injunction in a labor dispute except where actual 
violence and fraud has been committed, and then per- 
mits only injunctions against such acts. Boyecotting, 
sympathetic strikes, mass picketing, intimidation, co- 
ercion, and other strike methods for the purpose of im- 
posing the will of one class upon another or others, and 
for the purpose of compelling the acceptance of the 
demands of one class by another under the threat of 
business and financial disaster, loss of markets, or other 
irreparable damage, could be carried on without fear of 
injunctive restraint. 

This is not all. The bill gives all sorts of special 
privileges to the labor unions. There appear to be left 
by the bill no safeguards for the individual worker who 
elects not to join the union, or the group of workers 
who elect to organize and maintain an association inde- 
pendent of the union, or the business or industry whose 
employes elect to remain free from union influence, or 
the employer who elects, as he has the right to do, not 
to employ union labor, or the public whose welfare de- 
pends upon the orderly conduct of business and in- 
dustry, the uninterrupted production and flow into the 
channels of commerce and distribution of the necessi- 
ties of life, and stability of the economic structure of 
the Nation. 

Thus this bill contradicts the very policy it declares. 
It unquestionably is unconstitutional in some of its 
major features. It should be protested by every liberty- 
loving American citizen. How organized labor has 
flaunted the law of the land in the past, how workers 
have been intimidated, employers coerced, property 
destroyed, business interrupted, and even murders com- 
mitted, are matters of common knowledge. This bill 
would permit oppressive union combinations and co- 
ercive union activities without restraint, and would re- 
move practically all barriers of law that now safeguard 
the rights of American citizens. 


The 
Value Of The 
Bureau Of Mines 


HE United States Bureau 

of Mines is the only repre- 
sentative of the mining indus- 
try in our governmental sys- 
tem. It deserves the support 
and cooperation of every branch of the industry. But 
it has not had either in the measure it must have if it is 
to be the effective force it should be. 

The Bureau has been handicapped by the usual lack 
of funds; by the usual government red-tape ; by the lack 
of cooperation from those it seeks to serve, and by its 
own limitations. But that is only saying the obvious, 
nnd does not change the situation. What should be 
done to bring about a better understanding between the 
Bureau and the Industry? Its appropriations have 
been cut still further for 1929, thus increasing its handi- 
eap. It is time that something be done about it. 

There is no real reason for the cut in the appropria- 
tions, except the apathy from the industry itself. There 
is some feeling in the industry that the Bureau is de- 
veloping a tendency to become a dictator in its affairs, 
‘ather than a cooperator in solving its problems. There- 
fore, when appropriations are up for discussion, there 
has been no demand upon Congress from the producers 
to inerease the funds. Perhaps this apathy is respon- 
sible for the fact that agriculture receives $33 for every 
dollar appropriated to assist mining. 
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The present cut in appropriations will go far in pre- 
venting the Bureau continuing much of its effective 
work, and will prevent it undertaking anything new. 

The Bureau is not all that it should be. But it is not 
altogether the fault of the Bureau that this is the case. 
1£ the industry will get behind Director Turner and his 
staff, tell them what the industry wants and needs, and 
cooperate in making it possible for them to do it, there 
will be a very different story to tell. It is high time 
that whatever underground current of criticism against 
the Bureau exists, be brought to the surface. It is time 
that the industry itself begins to understand what the 
lsureau means to it; what it is doing for it, and how 
its services may be utilized. If the Bureau is unsatis- 
factory to some branches of the industry let us get 
together and make it what we want it to be. 

In spite of criticism individual or sectional, the Bu- 
reau of Mines has done and is doing much good work 
for the mining industry. It is the national representa- 
Live of the industry. That industry should be 100 per- 
cent cooperative with it, if it expects it to be 100 per- 
cent effective. 


Statistics | Fe THE Bureau of Mines 
And Their had done nothing else for 
Reseesianiabions the coal mining industry, the 
statistics it has prepared each 
year on the production of coal 
with mechanized loading would have been a big thing. 

The figures above referred to have shown the number 
of mines using mechanized loading equipment, the num- 
ber of machines in operation and the tonnages produced. 
These figures, in themselves, are particularly interesting 
(o the coal industry. However, their value has been 
greatly increased by the very able interpretation and 
analysis which was made last May by Mr. F. G. Tryon 
and presented during one of the meetings of the Annual 
Convention of Practical Coal Operating Men, under the 
auspices of The American Mining Congress. 

This work of the Bureau has well merited the ap- 
proval of the industry, and it should by all means be 
continued and the information so gathered given to the 
industry without delay. There is no better way in 
which the growth of mechanical mining can be deter- 
mined than through the compilation and correct inter- 
pretation of accurate figures. 

The National Committee on Mechanized Mining of 
The American Mining Congress desires the cooperation 
of the Bureau in its work, and has found Mr. Tryon’s 
statistics especially valuable. The mining industry 
should cooperate with the Bureau in the gathering of 
these statistics, and should encourage it in this im- 
portant phase of its work. 


Information 
Circulars 


IRECTOR TURNER re- 
cently announced a new 
service of the Bureau in behalf 
of the metal producer, which involves the preparation 
of a series of papers on the application of the various: 
mining methods in metal mines, to be known as ‘‘ Infor- 
mation Cireulars.’’ In this work the cooperation of the 
operator will be sought, and the papers presented by 
the men in charge of the particular mining system in 
question, acting with the Bureau in a consulting ca- 
pacity. The first of these papers was ‘‘Method and 
Cost of Mining Magnetite in the Mineville District, New 
York,’’ and was presented in cooperation with Mr. A. M. 
Cummings, general superintendent for Witherbee, Sher- 
man & Company. 
The dissemination of this type of information will be 
of great value to the mining industry, and certainly will 
bring the Bureau closer to the industry it represents. 
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HEN the Pennsylvania 

Legislature imposed a tax 
on anthracite, it did so to over- 
come a treasury deficit. Whether such a procedure was 
right or wrong is not the province of this editorial, but 
assuming the political expediency of it, the deficit has 
now been met, and the state treasury is flush with a 
surplus of some $30,000,000. The need has been met, 
the anthracite industry has paid the penalty, and it 
should be relieved from further injustice. 


The 
Anthracite Tax 


Such a tax is against the record of the great State 
of Pennsylvania, a state which contains more acreage, 
more population, more accumulated wealth and more 
natural resources than many of the independent nations 
of the world. As a state it has consistently supported a 
protective tariff for so many years that a different posi- 
tion can not be recalled. It has become a great com- 
mercial and industrial division under this protective 
tariff system, which primarily equalizes competition 
with foreign countries. In spite of this record, the 
legislature of Pennsylvania, a few years ago, reversed 
its position by enacting an idiotic law which has pre- 
vented one of her largest industries from fair competi- 
tion in outside markets. 


An effort is being made to induce the legislature of 
Pennsylvania to repeal the anthracite coal tax which is 
gradually forcing a curtailment of the use of anthra- 
cite in competition with oil and gas as a domestic fuel. 
Leaving aside all discussion of the justice of such a spe- 
cial tax, levied against a special industry, it must be 
patent that anthracite can not pass this tax on to the 
consumers as against the competition which it must 
meet in its outside markets. 


The production of anthracite has been on the decline 
under the provisions of this special burden. The ability 
of this industry to pay other taxes is being gradually 
and inevitably curtailed. The facts involved should 
eonvince the legislators of Pennsylvania of the incon- 
sistency of such a tax, to say nothing of its injustice. 
It would be futile to undertake an estimate of what in- 
crease in such tax would entirely annihilate the indus- 
try. A comparison of present with past production 
indicates the extent to which the industry is now being 
hampered. It can not be supposed that the State of 
Pennsylvania could be benefited by wiping out so im- 
portant an industry and if the political principles 
which Pennsylvania has maintained all through the 
years are of any value, they should argue for the im- 
mediate repeal of the special anthracite coal tax which 
in effect is an embargo against anthracite shipments to 
natural markets. 


The greatness of Pennsylvania as a state is absolute 
proof of the advantages of protection of home industry 
rather than protection of markets in favor of competing 
industries and such is the anthracite coal tax. 


Policing HILE industry and lead- 
Industry ers in economic thought 

are repeatedly advocating some 
change in the anti-trust laws, if not their complete re- 
peal, the Federal Trade Commission, watch-dog of 
legitimate trade practice, has renewed its old effort for 
greater power. Compelling industry to make public 
intimate details of its methods seems to be one of the 
outstanding desires of the commission. Repeatedly it 
has attempted to force certain industries to submit 
monthly reports of their costs of production. So far it 
has been unsuccessful. 
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The recent report of the commission to the Senate 
on its investigation of open price trade associations 
asks for Federal legislation to compel the return of 
monthly statistical data from all manufacturers and 
dealers, the licensing of trade associations, and that the 
anti-trust laws be clarified or extended to cover the cir- 
culation of identified price and statistical information. 
Such authority would be vested in the Census Bureau. 


There is, of course, no likelihood of any legislation of 
this character being enacted at the special session. But 
the proposal indicates that the Federal Trade Commis- 
sion has not recovered from its original belief that in- 
dustry needs a policeman. In proposing this legisla- 
tion the commission is running true to form of many 
bureaus, commissions and independent boards. They 
are never willing to stay within their legal limits and 
continually seek greater authority. 


The present attempt is doomed to failure, if for no 
other reason than that the President of the United 
States is unalterably in favor of cooperative effort in 
industry, as evidenced through his administration as 
Secretary of Commerce, and because such a precedent 
would bring an avalanche of criticism, complaint and 
protest down upon the political body in Washington. 


Control NE of the most recent 
Of Production statements advocating a 

widening, instead of a tighten- 
ing, of the anti-trust laws, was made by Prof. W. H. 
Hamilton, of the Yale Law Faculty, at the recent meet- 
ing of the American Institute of Mining and Metallurgi- 
eal Engineers, who said: 


‘‘The attempt to preserve competition results in in- 
creased overproduction and a plague of bankruptcies 
and reorganizations which makes it impossible to have 
decent standards of living. A definite control of pro- 
duction is necessary if industry is to do what we want 
it to do, and that is to provide consumers with low prices 
and laborers with high wages. 


‘*However, I should hesitate to have the Sherman act 
repealed unless we could put some other responsible in- 
strument in its place. To repeal the act would be a 
serious danger to the interests of stockholders, laborers 
and consumers alike. The art of production has been 
revolutionized by technology. We need a similar con- 
structive attack on the problem of organizing in in- 
dustry.”’ 


Mexican proponents of legisla- 
Immigration tion to restrict immigration 


from Mexico have been unsue- 
cessful in their attempts to have their pleas considered 
at this session of Congress. This is as it should be. With 
a new administration coming in this important question 
should be left for it to handle. Unquestionably, immi- 
gration restriction legislation at this session or even dis- 
cussion of the subject on the floor of either House of 
Congress would have proved embarrassing to the in- 
coming administration. 


President Hoover, as the result of his visit to South 
American countries, has created a feeling of confidence 
and good will throughout these republics toward this 
country. This will be demonstrated by an increase in 
the exportation of American products to South America 
during the next four years. This will mean further im- 


provement in employment conditions in this country, 
and will contribute to the prosperity of American busi- 
ness generally. It also will contribute to the prosperity 
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of the South American countries because the increased 
use of improved agricultural and manufacturing ma- 
chinery and equipment in these countries will be re- 
flected in increased production in South American in- 
dustries. 


Our European competitors in this South American 
trade would have been pleased to see this Congress take 
up the immigration restriction measure, and would have 
benefited by the application of the quota law to Mexico 
and other South American countries. There is no immi- 
gration problem except in relation to Mexico; but it 
would be difficult, if not practically impossible, to apply 
a restrictive measure against Mexico alone. Mexico 
would resent this discrimination in favor of other re- 
publies of the western hemisphere. Retaliatory meas- 
ures affecting American investments, employment, and 
travel in Mexico, as well as commercial relations with 
that republic, undoubtedly would follow the enactment 
of such legislation. 


The contentions of the proponents of immigration re- 
strictions against Mexicans that increasing numbers of 
undesirables are taking up permanent residence in vari- 
ous sections of the United States; and that they are com- 
peting at low wages with American workers and thus 
contributing to the unemployment situation, are not 
well founded. Practically all of the testimony given to 
the immigration committees of the House and Senate 
has been to the effect that Mexican labor is seasonable 
and returns to Mexico at the conclusion of a season’s 
employment, and that this labor is used only when 
native labor can not be secured. 


There is a sort of check upon incoming Mexicans but 
practically no check upon the numbers that return to 
Mexico. It would seem, therefore, that before any legis- 
lation is seriously considered, the United States Govern- 
ment should make an exhaustive investigation of the 
situation. A census should be -taken of the number of 
Mexican citizens permanently residing in this country, 
and the return as well as the influx of seasonal laborers 
should be carefully checked for a period sufficient to 
determine the facts. 


Our Foreign UROPE, Asia, and South 
Trade America need mining, 

manufacturing and agricul- 
tural machinery, and mechanical equipment of every 
kind. Russia is perhaps in greatest need at the present 
time, owing to her vast population, far-flung domain, and 
wholly inadequate system of transportation. A great 
awakening is taking place in Russia. The Soviet may or 
may not be responsible for this awakening, but it has 
been made possible by the removal of institutions and 
conditions that kept the Russian peasantry yoked with 
ignorance, superstition and dread. Russian peasantry 
now is beginning to realize that a new world of mechani- 
eally-operated mines, mills, factories and farms, artifici- 
ally-watered crops, and of publie schools is not only his 
to see from afar, but his to have and enjoy. 


South America is rapidly growing more important as 
a market for mining and agricultural machinery and 
other mechanical equipment. Competition for this 
market between American and European manufacturers 
is keen. Relations with the South American countries 
are cordial. Americans have been steadily increasing 
their commercial activities and investments in these coun- 
tries and are welcomed by both governments and peo- 
ples. The Departments of State and Commerce, and the 
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United States Shipping Board have been helpful agencies 
in the promotion of this foreign trade. The experience 
of these agencies and the development of definite policies 
with reference to South American trade are certain to 
enlarge the possibilities of trade expansion. 


Thus an era of industrial prosperity, probably greater 
than the expectations of the most optimistic of our indus- 
trial and economie analyses, appears in the offing. Ways 
and means doubtless will be found in the near future for 
dealing with the Russian situation in a manner that will 
be satisfactory to our people, consistent with the prin- 
ciples that the Soviet government thus far has refused 
to recognize. Russia needs America’s trade as well as 
American capital and American machinery. Conditions 
are rapidly approaching a stage where the resumption 
of trade relations must be brought about by a friendly 
accord between the Russian government and the United 
States. President Hoover understands the situation. 
It has been his business to develop commerce. He 
is familiar with the diplomatic progress that has been 
made. He undoubtedly will strive, with all of the powers 
at his command, to mold conditions that will enable this 
country to take the lead in developing the business and 
trade of the world. 


The National 
Exposition 


HE 1929 National Exposi- 

tion of Mining Equipment 
to be held in conjunction with 
the Convention of Practical Coal Operating Men, under 
the auspices of the Manufacturers Division of The 
American Mining Congress, promises to outdo all previ- 
ous expositions. More actual operating equipment is 
to be shown, and a larger variety of equipment gener- 
ally will be on display. Practically all of the manufac- 
turers of mechanical loading equipment will have on 
display their newest machines; the electrical, transpor- 
tation, pumping, coal cleaning equipment folks will be 
there in full foree. The exhibits apparently will be live 
and active. 


The management has made a special effort to segre- 
gate the noisy and quiet exhibits, and to distribute the 
operating exhibits between the two halls, thus distribut- 
ing the noise and giving better opportunity for com- 
parison of exhibits. 


The Exposition will be entirely on the ground floor, 
and the meetings of the Convention will all be held in 
the theater which is immediately between the two halls. 
This insures that the sessions will be free from noise, 
and in order further that all speakers may be easily 
heard, there will be a special installation of sound ampli- 
fiers. A time limit for the presentation of any paper 
will be set and it is hoped that with these improved con- 
ditions it will be possible to have greater discussion of 
papers from the floor. 


These expositions are a great educational institution. 
They offer the coal operator the greatest possible oppor- 
tunity to see all types of equipment in a minimum of 
time, under ideal circumstances, and with competent 
assistance. They give the manufacturer an excellent op- 
portunity to present his equipment at a time when the 
industry is concentrating its attention upon production 
problems. The combined Convention and Exposition is 
the biggest known factor in solving coal production 
problems. 


HOW BETHLEHEM STEEL 


Conducts Its 


ACCIDENT PREVENTION 


CAMPAIGN 


A CCIDENT prevention is reducing human waste—- 
After working places are made safe, it is a matter 
of vigilance and carefulness, gained effectively 
by contests — Quarterly and annual awards 
made — Great decrease in accidents — Benefit 


By J. E. CULLINEy* 


YO ELIMINATE waste wherever 
it exists is the challenge which is 
now facing business all along the 

line from production to consumption. 
Great strides have been made in manu- 
facturing economies during the last few 
years, but there still remains much that 
can be done especially in further reduc- 
ing the human and economic waste 
caused by accidents. Accident preven- 
tion is a joint responsibility upon em- 
ployes, as well as employers, which re- 
quires active cooperation on the part of 
both and the enthusiastic interest of 
every officer and employe. 

The Bethlehem Steel Corporation has 
been doing its utmost to provide safe 
working conditions, but accident preven- 
tion work becomes, after a plant is phys- 
ically protected, a matter almost entirely 
of vigilance and carefulness on the part 
of the individual. 

To further the efforts of Bethlehem 
and its employes to eliminate accidents, 
a plan was evolved to stimulate greater 
interest in this work during the year 
1928. The plan, which took the form of 
an Accident Prevention Contest among 
the various subsidiaries of the corpora- 
tion, included all Bethlehem employes in 
the United States and Canada. 


QUARTERLY AND ANNUAL AWARDS 


The plan provided for two forms of 
award, a quarterly award and an annual 
award for the greatest percentage of re- 
duction obtained in the accident severity 
rate, that is to say, the number of days 


* Safety Engineer, Bethlehem Steel Company. 
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is two-fold; economic and in habit 


of safe practice. 


lost for every thousand hours worked. 
For the quarterly award, the group 
making the greatest percentage of re- 
duction in accident severity rate during 
each three months’ period in the year 
1928 was to be awarded the grand prize 
of $1,000 in gold. To the groups making 
the second and third best showing, prizes 
amounting to $500 and $250, respectively, 
were to be awarded. For the annual 
award, the group showing the greatest 
percentage of reduction in accident sever- 
ity rate during the full year was to be 
awarded a trophy to be held in its pos- 
session permanently. 

The cash awards were to be disbursed 
by the winning groups in such a manner 
as would best recognize individual effort 
of employes in accident prevention work. 
This was to be determined jointly by the 
management and representatives of the 
employes of the winning groups. 


METHOD OF DETERMINING WINNERS 
OF CONTEST 


The winners under this contest were 
to be the groups showing the greatest 
percentage of improvement in their 
severity rate for the period in question 
over the lower yearly severity rate for 
the two previous years (1926-1927). For 
example: Assume that the severity rate 
for a group was 3.50 for 1926 and 3.00 
for 1927, the rate for 1927 being the 
lower yearly record for the 2-year period, 
would be taken as the base for arriving 
at the percentage of improvement at- 
tained. Thus, by taking the record yearly 
severity rate of 3.00 and assuming the 
rate during a contest period of 3 months 


The 1928 Bethlehem Mines Corporation 
Trophy, awarded as a temporary prize to 
the mine making the best record of the 


month. The trophy is made entirely of 

coal with the exception of the clock 

proper. The names of the winning mines 
are filled in on the face of the clock 


is reduced to 1.25, the result would be 
figured as follows: 


Record yearly severity rate to 


Severity rate for contest period of 
Percent of improvement 1.75 = 58.33. 


3.00 


The annual award was to be deter- 
mined on a similar basis, taking the per- 
centage reduction for the whole year 
1928 instead of for one quarter. 


PROMOTION OF CONTEST WITHIN THE 
GROUPS 


The quarterly contest for cash awards 
and the yearly contest embraced all Beth- 
lehem employes, divided into 11 groups, 
all of which were encouraged to carry 
out a vigorous day-to-day accident cam- 
paign. 


The following methods were suggested : 
(1) Inter-Departmental contests. 
(2) Organization of teams. 


It was proposed that inter-depart- 
mental contests should be conducted on 
a monthly basis between the various de- 
partments or divisions within the group. 
Such awards were to be made as would 
insure the greatest cooperation on the 
part of all employes. For instance: 


(1) An award for the department 
or division showing the greatest reduc- 
tion in the current monthly accident 
severity rate over some previous 


\ 
\ 
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period to be determined by each group. 

(2) Awards to those departments 
or divisions that were successful in 
having no lost time accidents during 
the calendar month. 

For the organization of teams, cap- 
tains selected by the management of each 
group and drawn from the heads of vari- 
ous departments or divisions selected in 
their turn a team or teams, the number 
and size depending on the size of the 
unit, to meet periodically and discuss 
ways and means of furthering the acci- 
dent prevention campaign. Each mem- 
ber of the team had specific duties to per- 
form in addition to general safety work. 


« = * 


t 
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Percent 
Improvement 
28.4 


These three taken together are the 
measures by which safety of operations 
and effectiveness of accident prevention 
work may be judged. 


In order to help make this fine record 
it was necessary, at the beginning of last 
year, to organize in all groups engaged 
in the contest safety teams in addition 
to Bethlehem’s regular safety committee 
organization for the purpose of enlisting 
a greater number of the employes in ac- 


Teams which took part in a preliminary first aid meet, representing the 


Johnstown district. 


The participants consisted not only of employes of 


the Bethlehem Steel Company, but also of Boy Scout teams from the City 
of Johnstown and boy and girl teams from the mining communities 


RESULTS OF CONTEST 

The campaign thus conducted under 
the Gold Award Accident Prevention 
Contest effected a remarkable improve- 
ment in reducing accident severity, the 
primary purpose of the contest. How 
successful it has been can best be judged 
from the fact that in addition to reduc- 
ing accident severity, the contest also 
brought about a reduction in the number 
of accidents and in the number of fatal- 
ities. Moreover, this improvement was 
made notwithstanding a rate of opera- 
tion maintained throughout the year 
higher than any year since 1917. 


The winning group gained the annual 
trophy by reducing the accident severity 
by 52.4 percent during the year. The 
Mines Group, with a force of approxi- 
mately 7,500 men, finished in fifth place 
having bettered their previous accident 
severity record by 40 percent. 


The percentage improvement in sever- 
ity (the time lost due to accidents), in 
frequency (the number of accidents) and 
fatality rates (the number of fatal ‘acci- 
dents), for the year 1928 is as follows: 


tive accident prevention work. These or- 
ganizations were changed every three 
months, and by so doing at least 
half or approximately 35,000 em- 
ployes were actively serving on 
safety teams at some time during 
the year 1928. 


This improvement, however, 
means a great deal more than 
merely establishing a proud record. 
Its greatest significance lies in two 
directions: First, in the economic 
saving to the company, to the em- 
ploye, to his family, and to the 
community; second, in the habit of 
safe practice which such a record 
demands on the part of the indi- 
vidual. 

The reduction in lost time acci- 
dents during 1928 represents not 
only a real conservation of life and 
health, but also a large saving in 
wages to Bethlehem employes. Add 
to that the reduction in cost of 
compensation and treatment of in- 
jured employes and the elimination 
of other costly wastes due to acci- 
dents and you get some idea of 
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its economic importance. The reduction 
in days lost due to accidents was about 
166,000 days. It is estimated therefore 
that the 1928 results will mean an ulti- 
mate saving in wages of more than 
three-quarter of a million dollars to em- 
ployes. 


GoLp AWARDS TO BE CONTINUED IN 1929 
The results of the 1928 Accident Pre- 
vention Contest have been so satisfac- 
tory that it has been arranged to con- 
tinue the contest in 1929 on the same 
basis and for similar prizes as in 1928. 

The prize winners will be the groups 
showing the greatest percentage of im- 
provement in their severity rate over the 
lower yearly severity rate of the two 
previous years (1927-1928). 

Three cash prizes of $1,000, $500, and 
$250, will be awarded each quarter to 
those groups winning first, second and 
third place respectively. A trophy will 
be awarded to the group making the best 
record for the year. 


BETHLEHEM TEN YEAR RECORD OF SAFETY 
IMPROVEMENT 
During the last 10 years Bethlehem 
has made steady improvement in safety 
of operations amounting in the aggregate 
to a reduction of 63 percent. A compar- 
ison by years of the progress made in 
the reduction of accidents over the last 
10 years shows that, using the 1929 rec- 
ord as the base, a slight improvement in 
the number of accidents occurred in 1920 
and 1921. In 1922, perhaps due partly 
to a considerable increase in operations 
over the previous year, the number of 
accidents increased. From 1923 to 1928, 
however, there was a steady reduction in 
accidents, while in 1928 the percentage 
improvement was greater than in the 
two previous years taken together. Dur- 
- ing this same 10-year period 
there has been a correspond- 
ing decrease in severity or 
lost time due to accidents as 
well as in fatalities. 


“The Heat Treatment of 
Steel” is the subject of the 
latest addition to the library 
of educational motion pic- 
ture films produced by the 
Bureau of Mines for the vis- 
ualization of the mineral in- 
dustries of the country. 

Copies of this film are now 
available for exhibition. Ap- 
plications for the use of the 
film should be addressed to 
the Pittsburgh Experiment 
Station of the United States 
Bureau of Mines, Pittsburgh 
Pa. No charge is made for 
the use of the film. 
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”“COAL-MINE FATALITY RATE SHOWS SLIGHT 
INCREASE IN 1928 


Accidents in coal mines in the United 
States during the calendar year 1928 
were responsible for a total of 2,171 
deaths, according to figures compiled by 
the United States Bureau of Mines. Of 
this number 1,724 fatal accidents oc- 
curred in bituminous mines and 447 in 
anthracite mines. The production of 
coal for 1928 is estimated at 492,755,000 
tons of bituminous and 76,734,000 tons of 
anthracite, thus showing a fatality rate 
per million tons of coal mined, of 3.50 
for bituminous and 5.83 for anthracite, 
with a total of 3.81 for the entire indus- 
try. All 1928 figures are subject to 
slight revision, due to delayed reports, 
but the present rates are indicative of 
the cost in human life of the coal pro- 
duced last year. These figures for 1928, 
when compared with those for 1927, in- 
dicate a slight increase in the death rate 
for bituminous mines and for the coal 
industry as a whole, notwithstanding a 
reduction in the death rate for anthracite 
mines. 

Accidents occurring at all coal mines 
during the month of January, 1929, 
caused the loss of 177 lives, according to 
information received from state mine in- 
spectors by the Bureau of Mines. Of 
these fatalities, 139 occurred in bitumi- 
nous mines in various states and the re- 
maining 38 in the anthracite mines of 
Pennsylvania. The output of bituminous 
coal during the month was 51,456,000 
tons, while that for anthracite was 7,- 
337,000 tons. Based on these figures the 
fatality rate for bituminous coal was 
2.70 per million tons of coal produced; 
the anthracite rate was 5.18, and the 
total was 3.01. For the same month in 
1928 there were shown a _ bituminous 
death rate of 3.17, based on 140 deaths, 
and 44,208,000 tons production; an an- 
thracite rate of 4.92, based on 28 fatal- 
ities, and 5,690,000 tons; and a rate for 
both bituminous and anthracite of 3.37, 
based on 168 fatalities and a total pro- 
duction of 49,898,000 tons. Compared 
with the month of December, 1928, the 
death rates for January were consider- 
ably lower both for bituminous and an- 
thracite mines. 

One major disaster—that is, a dis- 
aster in which five or more lives are lost 
—occurred during the month of January, 
1929. This was an explosion at King- 
ston, W. Va., on January 26, which 
caused the death of 14 men. Only one 
such disaster occurred in January a year 
ago, when 21 men lost their lives in an 
explosion at West Frankfort, IIl., on Jan- 
uary 9. Fatality rates per million tons, 
based exclusively on these major dis- 
asters, were 0.238 and 0.421, respectively. 

A comparison of the principal causes 
of accidents in January, 1929, with those 


for the same month last year shows 
lower accident rates per million tons for 
falls of roof and coal, and gas or dust 
explosions; while the rates for electricity 
were practically the same; and a slight 
increase is shown for both haulage and 
explosives. The fatality rates for Jan- 
uary, 1929, as compared with the year 
1928 show lower rates for all the prin- 
cipal causes of accidents with the excep- 
tion of explosives which was slightly 
higher. 


U. S. COPPER PRODUCTION SHOULD 
CONTINUE AS CHIEF FACTOR 
IN WORLD OUTPUT 


This country’s production of copper 
will probably continue to be the chief 
item of world production of that metal 
for many years, according to an his- 
torical review of the economics of this 
commodity made by the Common Metals 
Division of the Bureau of Mines. The 
country’s proportion in the world total 
of copper production, may, however, be 
expected to decrease slowly for a time, 
while the South American, the African, 
and the Canadian proportion will prob- 
ably continue to increase. Great re- 
serves of proven ore exist in the United 
States to support its production of the 
near future, and there probably are also 
also enormous quantities of very low- 
grade copper-bearing rocks that will be- 
come of economic importance as the rela- 
tively high-grade ores of the world ap- 
proach exhaustion some decades hence. 

Mexico and Canada during the past 50 
years have likewise developed steadily 
as dependable producers, the former hav- 
ing yielded a somewhat larger tonnage 
in the past, while the latter has made 
such important copper discoveries of late 
that its rank as a producer may be ex- 
pected to improve substantially in the 
near future. . 

North America, as a whole, produced 
nearly 66 percent of the world produc- 
tion for the first quarter of the present 
century and 61 percent in 1926-27. 

The South American production may 
be regarded as well established and of 
stability comparable to that of North 
America. The production of North and 
South America together in 1926-27 was 
nearly 80 percent of world production. 

In Asia, Japan steadily maintained a 
production of 3,000 to 5,000 tons a year 
during the period 1800-1880, but in 1883 
commenced to expand production until 
it now averages about 70,000 tons a year 
or about the same amount as Canada and 
Mexico. The production of Japan serves 
to meet its own requirements, but is not 
likely to affect the world situation other- 
wise. 
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Australasia began to produce copper 
just before the middle of the last cen- 
tury and since has produced continu- 
ously, although production has fluctuated 
greatly in amount. It reached about 50,- 
000 tons a year during the period 1910- 
1913 but has since fallen to about 12,000 
tons. Further potential resources are 
known in Australasia, and their mining 
may become profitable again when higher 
prices for the metal prevail. 

Africa is the great new source of cop- 
per production, especially the Katanga 
deposits in Belgian Congo. Production 
started in 1911, has steadily increased to 
about 100,000 tons, and is expected to in- 
crease, as the known reserves of ore are 
large and of relatively high grade. 

European production of copper has 
steadily increased from 12,400 tons a 
year in 1800, which amounted to 68 per- 
cent of the world production at that time, 
to over ten times that amount (about 
135,000 tons), which is only about 8 per- 
cent of world production in 1926-27. 

England’s production, formerly 40 per- 
cent of the world total and amounting 
in a decade to as much as the present an- 


.nual production of Mexico, Canada, or 


Japan, has virtually ceased. 

Russian production showed little 
change throughout the nineteenth cen- 
tury, then increased substantially until 
the beginning of the Great War, when it 
relapsed to its former magnitude. 

The most important production of 
Europe has come from Spain and Por- 
tugal, whose deposits are similar in char- 
acter and of the same mineralized zone. 
This production was insignificant at the 
beginning of the nineteenth century, but 
began to expand 50 years later. Since 
1880 it has averaged about 50,000 tons a 
year. 

Germany’s production steadily in- 
creased from the beginning of the nine- 
teenth century to an annual production 
of more than 20,000 tons. This output 
was considerably exceeded during the 
World War and in 1926-27 had risen to 
about 30,000 tons. 

The production of an important com- 
mon metal, such as copper, is by no 
means casual or sporadic, the Bureau of 
Mines observes, but is closely related to 
such factors as the existence of metallo- 
genic provinces, the distribution and 
movements of populations, and the na- 
tionality of the financial control of in- 
dustries. World production may be re- 
garded as the integration of many such 
factors. 

Data regarding the output of copper 
in all principal producing countries from 
the beginning of the nineteenth century 
to the present time, are contained in 
Economie Paper 1, copies of which may 
be obtained from the United States Bu- 
reau of Mines, Department of Commerce, 
Washington, D. C. 
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A MINING SCHOOL in a 


GREAT INDUSTRIAL 
CENTER®* 


By E. A. HoLBrook 


School of Mines at University 
of Pittsburgh has fortunate lo- 
cation in great coal center— 
Work of the school and oppor- 
tunity offered students pre- 


sented — Cooperative oppor- 
tunity with industry an 
advantage 


OCATED in the greatest indus- 
trial center of the world, the 
School of Mines at the University 
of Pittsburgh offers unusual opportuni- 
ties for the student to have daily con- 
tact with mines, furnaces, and the many 
plants based on the mineral industry. 
The school was established by an act 
of the state legislature approved July 
5, 1895. Under the terms of the act a 
sum was specifically appropriated to the 
trustees of the University of Pittsburgh 
“for the purpose of establishing * * * 
a School of Mines, the object of which 
shall be to thoroughly educate young 
men in the principles and art of mining 
engineering included within the oil, gas, 
and bituminous coal fields of this com- 
monwealth.” 
At the present time there are given 
five separate four-year courses leading 


* Third, in a series of 12 articles upon Mining 
Schools of Distinction. 
t Dean, School of Mines, 


University of Pitts- 
burgh 


Above — “The 
Cathedral of 
Learning,” the 
new building now 
under construc- 
tion which will 
house the offices 
and classrooms of 
the School of 
Mines 


Left —A_ corner 
of the Mining 
and Metallurgical 
Laboratories at 
the University of 
Pittsburgh 


to the degree of bachelor of science in 
the particular fields of mining engineer- 
ing (both coal and general mining), 
metallurgy, petroleum engineering, pe- 
troleum geology, and petroleum refining. 
The course in petroleum refining is 
unique in that a parallel course probably 
is not being offered elsewhere. The 
course is cooperating closely with the 
great oil refining industries, and its 
graduates are in real demand. The pe- 
troleum engineering course is of inter- 
national character as there are enrolled 
at“ present students from at least six 
different countries. The metallurgy de- 
partment maintains close contact with 
many of the industrial laboratories of 
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Camp Hamilton, in the Allegheny Mountains, near Windber, Pa., owned by 
the University of Pittsburgh 


the district., In mining engineering, the 
school offers not only well equipped labo- 
ratories, but easy access to many coal, 
limestone and other mines in the sur- 
rounding districts. Special graduate 
work is offered for students who wish to 
carry on research or other graduate work 
under the favorable conditions made pos- 
sible by the situation of the school. 

Because of its situation, the school is 
able to offer to the undergraduate 
student, cooperative work with the in- 
dustries. Under this cooperative plan, 
the school places the student at work in 
his chosen industry for at least two 
semesters or summer terms during his 
college course. This work is supervised 
by the school, but the student receives 
regular pay from the industry. Thus 
there is real opportunity to combine 
theory and practice while the student is 
in college. 

A feature of the school is Camp 
Hamilton. This is a permanent camp 
owned by the University and situated in 
the Allegheny Mountains near Windber, 
Pa. At the end of their junior year, the 
students go into camp for two weeks of 
hydraulics laboratory work. This work 
is followed by 10 weeks of outdoor sur- 
veying and geological field practice. 

During the college year frequent 
visits to the industries are part of the 
weekly program. This work is a vital 
supplement to the regular class and 
laboratory periods on the campus. 

The coming year will see the comple- 
tion of a part of the great “Cathedral 
of Learning” which will be occupied by 
the class rooms, offices, and laboratories 
of the university. Certain of the in- 
struction, however, will still be carried 
on in the present buildings. 

The whole group of university build- 
ings situated in the Oakland section of 
Pittsburgh are adjacent to the Carnegie 
Museum and Library, the United States 
Bureau of Mines, the Mellon Institute of 
Industrial Research, and to metallurgical 


and other research departments main- 
tained by private corporations. 


This School of Mines is one of the 
few able to offer evening courses to men 
engaged in the industries. At the pres- 
ent time courses are being offered at 
night in the department of oil and gas. 
This work will ‘be extended to other de- 
partments as soon as the completion of 
the Cathedral of Learning makes addi- 
tional space available. 


Many of the students in the school are 
working part or full time in the indus- 
tries and are supporting themselves 
either wholly or in part while they at- 
tend college. Thus a number of men 
are taking courses at college in the 
mornings and are working afternoons or 
evenings at the many metallurgical 
plants here. Although it often takes 
such a student more than four years to 
complete his college course, yet his rise 
in the industry after graduation is more 
rapid than the ordinary college student 
because of his practical knowledge of 
the industry. 

Altogether, there are three outstand- 
ing features of the University of Pitts- 
burgh School of Mines: 

1. Contact with the industries during 
the students college course. 

2. Opportunity to the student for co- 
operative work. 

3. The educational and social contacts 
offered through the school being a part 
of a great university. 


FIRST-AID TRAINING BEING 
PUSHED IN MINING DISTRICTS 
The first-aid training work of the 

United States Bureau of Mines is pro- 

ceeding vigorously in a number of im- 

portant mining, petroleum, and quarry- 

ing fields. The outstanding feature of 
this work at present is the 100 percent 
cooperative first-aid training campaigns 
being conducted. The aim of these cam- 
paigns is to accomplish the training in 
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first-aid measures of the entire person- 
nel employed by a mining company. Un- 
der this system, the first-aid instructors 
of the Bureau of Mines give the training 
to a number of key men at a large min- 
ing operation, and in turn the key men, 
under the direct supervision of the Bu- 
reau’s instructors, train all other em- 
ployes. At the conclusion of the instruc- 
tion, each miner must successfully pass 
an examination conducted by a Bureau 
of Mines instructor before being given 
a certificate of proficiency in first-aid 
measures. Approximately 4,000 miners 
are trained monthly under this nian in 
addition to large numbers of others who 
are given the training by other means. 

At present, the crews of the follow- 
ing-named mine-rescue cars are conduct- 
ing 100 percent cooperative first-aid 
trainihg campaigns: 

Car No. 1 is operating out of Morgan- 
town and Fairmont, in the northern 
West Virginia coal field, and will be 
engaged in that field for the next sev- 
eral months. 

Car No. 2 will be engaged in training 
work in the southern Colorado and north- 
ern New Mexico coal fields until about 
July 1. 

Car No. 3 is working in the Pitts- 
burgh coal district of western Pennsyl- 
vania. 

Car No. 4, with headquarters at West 
Frankfort, IIl., will be engaged in the 
southern Illinois coal field until about 
July 1. 

Car No. 5 will be at or around Ken- 
vir, in the southeastern Kentucky coal 
field, for the next two or three months. 

Car No. 6, with Henryetta, Okla., as 
a base of operations, is training em- 
ployes of the Oklahoma coal fields. Some 
members of the crew of this car are 
training employes of oil companies oper- 
ating in the west Texas fields. 

Car No. 7 will be at Welch, West Vir- 
ginia, until April or May while train- 
ing employees of the coal mines of south- 
ern West Virginia. 

Car No. 9 will be engaged in the 
training of employes of oil companies 
operating in southern Wyoming until 
approximately May 1. 

Car No. 10 has for some weeks been 
at Whiting, Ind., and will remain there 
for the next 60 days giving the first-aid 
training in the oil-refining industry. 

Individual employes of the Bureau of 
Mines are also conducting 100 percent 
cooperative first-aid training campaigns 
in the Washington coal mining field, in 
the eastern Tennessee coal district, in 
the western Kentucky coal field and in 
the Florida rock phosphate mining field. 

The first-aid training activities of the 
Bureau of Mines in the states of Illinois 
and West Virginia are being conducted 
under cooperative agreements with the 
state mine inspection departments. 
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Grand Valley of Colorado River from entrance to the 1927 drift at the Experimental Mine 


THE BUREAU OF MINES 
OIL-SHALE EXPERIMENTAL PLANT* 


By MartTIn J. GAVIN * 


; HE experimental oil-shale plant 
of the Bureau of Mines is now in 
the second year of operation. The 
experimental equipment includes. the 
mine and retorting plant, situated near 
Rifle, Colo., and the experimental re- 
finery and research laboratory at the 
University of Colorado, Boulder, Colo. 
The retorting plant was constructed and 
operated until July 1, 1927, under two 
congressional appropriations: the first, 
of $90,000, was made available on March 
4, 1925, and the second, of $89,000, on 
July 1, 1926. The experimental refinery 
was constructed with funds provided 
through the cooperation of the State of 
Colorado, and its staff is furnished by 
the Bureau. The research laboratory 
has been ‘maintained and staffed jointly 
by the Bureau and the state since 1920. 
Construction of the plant was started 
in October, 1925, and the first shale was 
retorted on September 17, 1926. The 
plant and experimental refinery were 
closed on July 1, 1927, as no funds were 
provided by Congress for operation dur- 
ing the fiscal year 1927-1928. The regu- 
lar appropriation measure for the Bu- 
reau of Mines carried an item of $5,000 
to place the plant in condition for at 
least temporary abandonment and to 


* Published by permission of the Director, U. S. 
Bureau of Mines. (Not subject to copyright.) 

+ Refinery Engineer, U. S. Bureau of Mines, 
Petroleum Field Office, San Francisco, Calif. 


Shale, principally mined under- 
ground, yields 30.5 gallons per 
ton—Drilling and blasting pro- 
cedure described—T ypes of re- 
torts discussed — Commercial 
value of experimental plant 
great—Its future dependent 
upon appropriation 


maintain a watchman on the premises. 
In July and August, 1927, the plant was 
partly dismantled and much of the 
equipment was stored in one of the 
buildings. In January, 1928, Congress 
appropriated $45,000 to put the plant 
in operating status and to make the 
alterations of equipment which had been 
found necessary for efficient operation 
by the pioneer work of 1926-27. The 
regular Bureau appropriation for the 
year 1928-29 contained an item of 
$75,000 to operate the plant and refinery 
during the current year. This item was 
$15,000 less than the amount estimated 
as necessary to continue operations until 
June 30, 1929, consequently the plant 


will again be shut down about April 15, 
1929. Under the new appropriations a 
force began reconditioning the plant in 
February, 1928; fires were started in 
the Pumpherston retort in May, and re- 
torting of oil shale was resumed late in 
June. Active work at the experimental 
refinery was undertaken again in March 
1928. 


The experimental oil-shale mine is 
situated on Naval Oil Shale Reserve No. 
1, at an elevation of 8,000 ft., and is 
approximately 2% miles northwest of 
Rulison station. Rulison is on the main 
line of the Denver & Rio Grande West- 
ern Railroad, 9 miles west of the town 
of Rifle. The experimental plant, at an 
elevation of 5,600 ft., is approximately 
1 mile southeast of the mine, and is on 
Naval Oil Shale Reserve No. 3. The 
mine and plant are connected by a 3-mile 
trail and a 5,800-ft. aerial tramway. 


MINE 


During 1926-27 the oil-shale mine was 
worked mostly as a quarry; shale was 
obtained from the section logged in the 
accompanying table (page 196). This 
section is the richest horizon of the 
Green River shales; as shown in the 
table, the oil shale ranges in richness 
from only a few gallons to 78 gallons 
per ton of shale. A continuous vertical 
section of 69 ft. yields oil at the rate of 
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Airplane view of the mine and plant site—(1) mine site; (2) tramway tower No. 1; 
(3) tramway tower No. 2; (4) plant site in canyon floor just below the ridge 


30.5 gallons’ per ton. In 1927 a short 
drift was driven in the richest zone of 
the section to obtain coking shale with- 
out extending the quarry face. In 1928 
two drifts were started just above the 
base of the section shown in the table 


(page 196) and a system of raises and 


stopes was developed. Most of the shale 
for the plant is now being obtained from 
the underground workings, but from 
time to time shale is taken from the 
quarry. 

Mine buildings and machinery include 
the bunk house, mess house, machinery 
buildings and shop, gasoline-engine- 
driven compressor, forge, drill sharp- 
ener, tramway machinery and bins. The 
mine camp, being about 2,400 ft. above 
the retorting plants, has its own cook, 
and all supplies, including water, are 
sent up by the aerial tramway. 

Light-weight air-drills with cross- 
point bits are used in the mine and 
quarry—jack-hammers for down holes 
and drifting (the machine mounted for 
drifting) and a stoper for raising. Drill- 
ing presents no unusual problems. Aijr- 
operated augers have been tried, but 
were ineffective. Thus far the work 
has indicated that the drill should be a 
high-speed machine which strikes a rela- 
tively light blow and has ample air 
capacity for blowing the hole free of 
cuttings. In most of the shale the cut- 
tings are relatively coarse; little fine 
dust is formed, but there is enough dust, 
particularly from the leaner shales, to 
make wet-drilling necessary in under- 
ground work. 

Thirty-five percent gelatin-dynamite 
has given the most satisfactory results 


in quarry shooting, but only permissible 
explosives are used underground. Two 
grades of permissibles have given en- 
tirely satisfactory results. Shale from 
either mine or quarry is trammed in 
cars to the loading terminal of the aerial 


- tramway and dumped into loading bins. 


TRAMWAY 


The tramway installed in 1926 was a 
single-bucket reversible type, driven by 
a gasoline engine at the upper terminal. 
The tram structures were designed for 
ready conversion of the system into a 
two-bucket reversible gravity type, and 
the change was made in the spring of 
1928. The slope length of the tramway 
is 5,800 ft., and the carriers descend 
2,175 ft. in this distance. Track rope 
is 1-in. plow steel and traction rope is 
0.5-in. There are only two towers on 
the tramway, except for the terminal 
structures. The span between the two 
towers is 4,200 ft. With the single- 
bucket tram the maximum capacity was 
approximately 2% tons per hour—five 
trips. The present reversible gravity 
system has almost doubled this capacity 
and has eliminated the frequent delays 
caused by the breaking of power and the 
idling shafts at the upper terminal of 
the single-bucket system. The engine 
at the upper terminal is still used to 
haul up return loads of mine supplies 
and occasionally to spot buckets at the 
terminals. Usually two or three buckets 


of supplies are taken daily to the mine; 
single loads weighing up to 1,100 pounds 
have been hauled over this cableway. 
When the tram was converted to a two- 
bucket system, the storage capacity for 
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shale at the loading terminal was in- 
creased from 7 to 14 tons and, at the 
two-compartment discharge bin, from 
80 to 120 tons. 


EXPERIMENTAL PLANT 


Below the lower-terminal bin is the 
single-roll shale crusher which has a 
capacity of 7 tons per hour and is belt- 
driven by a gasoline engine. The crusher 
has a feed opening, 18 by 16 in., and 
has given entirely satisfactory results. 
In the earlier work the crushed shale 
dropped either into a storage bin of 20- 
ton capacity or directly into a steel chute 
which led to the retorts. When the 
plant was reconditioned in 1928, the old 
crushed-shale bin was replaced by a 
larger one situated lower down the hill- 
side and nearer the retorts. Shale now 
falls from the crusher to a chute which 
carries # to the bin. From a point im- 
mediately below the bin a steel trestle 
leads to the top of the Pumpherston re- 
tort. Shale is loaded from the bin dis- 
charge directly into an end-dumping ore 
car of 1-ton capacity, is weighed, and is 
trammed to the top of the retort. A 
short steel chute leads from the Pum- 
pherston retort to the charging door of 
the N-T-U retort; thus either retort 
may be charged from the top of the 
Pumpherston. The maximum thickness 
of the individual pieces of shale charged 
to the retorts is approximately 2 in. 

The retorts at the experimental plant 
are briefly described in the following 
paragraphs. The other equipment con- 
sists of the boiler plant with two 35-hp. 
boilers of the oil-field type, now fired 
most of the time with crude shale oil 
made at the plant; a 40-hp. gas pro- 
ducer fired with petroleum coke to supply 
auxiliary fuel for the Pumpherston re- 
tort; a 5-kilowatt turbo-generator set 
which supplies electricity for plant and 
camp lighting, laboratory apparatus, 
and for the motor that drives the pump 
on the producer-water circulating sys- 
tem; a storeroom and machine shop with 
facilities for making minor repairs; 
steam-heated laboratory and office build- 
ing; and water-supply system. Water 
for the plant is pumped by gasoline- 
engine-driven pump through a 2-in. line 
from a well on the bank of the Colorado 
River, 1% miles southeast of and 600 ft. 
lower than the plant, to storage tanks 
above the retorts. An improvement in 
1928 was the installation of a condenser 
for the turbines and of a water-cooling 
and recirculating equipment for the gas 
producer. These have greatly decreased 
the water demand of the plant and the 
recovery of condensed steam has mate- 
rially improved the quality of the boiler 
feed-water. The camp buildings at the 
plant, other than those mentioned above, 
include mess and bunk houses and 
smaller dwellings for some of the plant 
force. 
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RETORTS 


The retorts are the shale-oil produc- 
ing units of the plant. The first retort 
erected and operated is a Pumpherston 
or Bryson retort; the second, of entirely 
different type, is a Dundas-Howes, 
known better as the N-T-U. 

The fundamental basis for the selec- 
tion of these retorts for the experimental 
work was the result of more than five 
years of laboratory study in the Cooper- 
ative Oil-Shale Laboratory at Boulder, 
Colo., supplemented by a study of the 
literature and a field investigation of 
retorts proposed for use, and in use, in 
this and other countries. Both retorts 
installed are mechanically simple, rugged 
in construction, operate on principles 
established by laboratory study to be 
fundamentally sound, and are easily 
adapted to experimental work. Both 
types had been operated long enough for 
their limitations and methods of control 
to be fairly well established and for the 
engineering problems of construction and 
operation to be reasonably well worked 
out. 


Pumpherston Retort 


The Pumpherston retort is a continu- 
ously operating vertical, externally 
heated type, rated in Scotland as having 
a capacity of 4% to 5 tons per day. This 
rating is for typical Scottish shale, with 
the retort working to produce the most 
profitable yields of oil and ammonia. 
The retort at the experimental plant, 
except in minor details, is an exact du- 
plicate of the experimental retort in 
daily use at the Pumpherston Works of 
Scottish Oils, Ltd., of Scotland. It is a 
full-sized commercial unit of the present 
most fully developed and best type of 
Scottish retort. The Pumpherston re- 
tort is now and, for 
more than 25 years, 
has been used success- 
fully in the Scottish 
oil-shale industry. All 
metal parts and special 
bricks for the retort at 
the experimental plant 
were purchased in Scot- 
land by the writer and 
the retort was erected 
under the supervision 
of a construction ex- 
pert furnished by a 
Scottish retort manu- 
facturing company. 

The Pumpherston re- 
tort has been described 
in detail in publications 
of the Bureau of 
Mines,* and it is de- 


*Gavin, M. J., Oil Shale: 
Bureau of Mines Bull. 210, 
p. 69 (1924). 


General view of the 
experimental plant. 
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sirable here only to call attention to the 
design of the brick section of the retort 
which permits the retort proper to ex- 
pand and contract independently of the 
side walls, and to the use of steam in 
the retorting process. Steam, which 
may be exhaust steam from the power 
plant, is admitted to the spent shale hop- 
per in direct contact with the shale and 
serves the following purposes: 


(1) Steam cools the spent shale and 
is itself superheated; rising through the 
shale charge, it gives its heat to the dis- 
tilling charge. 

(2) Steam distributes the heat from 
the spent shale and from the side walls 
uniformly through the charge. 

(3) It reacts with the fixed carbon of 
the spent shale, producing a mixture of 
hydrogen, carbon dioxide, and carbon 
monoxide which eventually becomes part 
of the fuel supply for the retort. 

(4) It prevents undue decomposition 
of the oil by increasing the velocity of 
the oil vapors through the retort. 

(5) It increases the production of am- 
monia from the nitrogen of the shale. 

So much misinformation has been cur- 
rent in this country regarding the Pum- 
pherston retort that the writer again 
emphasizes the fact that it operates con- 
tinuously; that the feed to, through, 
and from the retort is by gravity, the 
rate of feed being regulated by a simple 
easily controlled mechanical device, the 
only moving part of the retort; and that 
steam, internally-supplied through the 
bottom hopper, raises the thermal effi- 
ciency of the retort to a relatively high 
value, although full advantage has not 
been taken of all opportunities of con- 
serving heat. 

At the experimental plant, vapors and 
gases from the retort pass in series 
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through a three-stage atmospheric con- 
denser—a water-cooled condenser of 
conventional design; a water scrubber 
for removal of dust and ammonia re- 
maining in the gases; and an exhauster 
which draws the vapors and gases from 
the retort, through the condensing sys- 
tem (the suction on the retort offtake is 
0.10 to 0.20 in. of water), forces the gas 
through an oil scrubber to recover light 
gasoline, and finally delivers it to the 
return-gas burner. The retort is heated 
by the return gases, supplemented when 
necessary by producer-gas made from 
petroleum coke. 

The oil and water condensing in the 
system are trapped off at four points; a 
trap is provided for each header of the 
atmospheric condenser and for the out- 
let header of the water-cooled condenser. 
These traps are of original design and 
serve also as water separators. From 
the traps the oil flows to 25-barrel run 
tanks and thence to a 250-barrel storage 
tank. 


N-T-U Retort 


The N-T-U retort, in contrast to the 
Pumpherston, is of the internally heated, 
down-draft, intermittent type. It is 
essentially a vertical, fire-brick lined 
cylindrical shell. The top is fitted with 
a charging door and controllable open- 
ings for combustion-air and return gas. 
The bottom, which carries the grates, is 
mounted on wheels that run on the lower 
inside flanges of horizontal H-beams of 
the supporting structure. The bottom 
is moved from under the shell and back 
into place by a long screw operated 
through a reduction gear by a steam 
engine. On the front of the bottom a 


short vapor offtake pipe slides into a fit- 
ting on the main vapor line as the bot- 
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tom moves into 
place beneath the 
retort. The joint 
is made tight by a 
clay -luting. The 
N-T-U retort is of 
American design 
and has been used 
in California for 
several years to 
recover oil from 
diatomaceous 
shales. The retort 
at the experimen- 
tal plant is about 
half the size of 
those used in Cali- 
‘fornia, and re- 
ceives charges of 
27 to 30 tons of 
typical Green 
River oil shale. 

In operation, the 
bottom is run into 
place beneath the 
retort and luted 
tight with a mixture of clay and shale 
oil; the retort is charged to the spring 
line of the dome and a wood fire is 
started on top of the charge. An ex- 
haust fan meanwhile draws combustion 
distillation products downward 
through the charge and through the 
tubular condenser, then forces them 
through a cyclone separator and out 
through a waste-gas pipe which runs on 
a slope of 35° to the crest of the hill 
back of the plant. As soon as the shale 
charge is satisfactorily ignited, the re- 
tort charging door is closed and luted. 
Part of the combustion and distillation 
gases are then returned to the top of 
the retort, while a regulated quantity of 
air is admitted at the top through ports 
around the return-gas nozzles. 

Distillation may be conducted either 
by maintaining gaseous combustion in 
the dome of the retort and allowing the 
hot products of combustion to pass down 
through the distilling charge, or by so 
regulating return gas and air that a 
combustion zone travels down through 
the charge, burning out the fixed carbon 
of the spent shale, while a distillation 
zone precedes the combustion zone. Four 
thermocouples in the bottom of the re- 
tort, just below the grates, indicate a 
temperature of approximately 140° F. 
throughout the greater part of the run. 
As the combustion zone reaches the 
bottom of the retort, the temperatures 
of one .or two of these couples rise more 
or less rapidly, depending on the pro- 
portions and volumes of air and return 
gas being used. When any one of the 
thermocouples indicates a temperature 
of approximately 1,000° F., the air ports 
at the top of the retort are closed, thus 
stopping combustion, and the return gas 
valves are opened wide. The return gas 


Entrance to 1927 drift in “mahogany” 
zone of oil shales. 
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is superheated by 
the hot spent shale 
in the top of the 
retort and serves 
to complete the 
distillation of the 
shale just above 
the grates without 
subjecting the 
grates to destruc- 
tive temperatures. 
When the lowest 
indicated tempera- 
ture reaches 650 to 
700° F., the ex- 
haust fan is 
stopped, the gas 
offtake valve 
closed, the retort 
bottom pulled back, 
and the spent shale 
drops from the re- 
tort. 


Oil is trapped 


off from the con- 
denser, from the 


discharge of the 
exhaust fan, from 
the cyclone, and 
from the lower end 
of the 8-in. waste- 
gas line. The oil 
flows to traps and 
water separators 
similar to those 
used with the 
Pumpherston __re- 
tort, thence to run 
tanks, and finally 
to storage. 


RETORT OPERATION 


Pumpherston 
Retort 


During the year 
1926-27, the Pum- 
pherston retort 
was operated from 
September 17, 
1926, to July 1, 
1927. During this 
period 1,341 tons 
of shale were put through the retort 
and 23,700 gallons of crude shale oil 
were produced. Tests indicated that an 
additional 485 gallons of light naphtha 
might have been obtained by scrubbing 
the retort gases. (The plant oil-absorp- 
tion system was not used during this 
period.) Total oil recovered and recov- 
erable was thus 24,135 gallons; an aver- 
age yield of 17.9 gallons per ton. Shales 
ranging in richness from 11 to 43 gal- 
lons of oil per ton were retorted. The 
highest yield from the retort was at the 
rate of 42.5 gallons per ton retorted. 
The low average yield was due to (1) 
the lean shale retorted during the first 
few months of the work, (2) long, 
periods of operation in which shale was 


Retorts, 


condensers, 
house, laboratory, and spent shale dump. 
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discharged not completely spent, and 
(3) operation in which the shale was 
permitted to burn within the retort. The 
latter procedure is evidently poor prac- 
tice, but information was desired as to 
results of operating in this manner. 
There were two long periods of idleness 
during November and December, 1926; 
the first was caused by a broken crusher 
gear and the second by the dropping of 
temperatures too low for good operation 
after a sudden cold snap froze the main 
water line and caused a water shortage 
for two days. From December 30, 1926, 
to March 17, 1927, the retort operated 
continuously without giving the slightest 
trouble and handled shale yielding from 
11.6 to 42.5 gallons of oil per ton. Some 
of the material charged was wet and 
contained much fine, low-grade, and 
dirty surface shale, but was handled 
without difficulty. On March 17 the 
shale hung up in the retort; this was 
the beginning of trouble caused by cok- 
ing shale, which continued periodically 
until June 15. From June 15 to July 1, 
operation was 
smooth, and splen- 
did results were 
obtained. 


The only trouble 
experienced with 
this retort was 
that caused by cok- 
ing shale. The 
difficulty was prob- 
ably caused by the 
type of shale used, 
but evidently it 
was contributed to 
by leakage of air 
and hot combus- 
tion products into 
the retort through 
a crack in the wall. 
This crack was not 
discovered until the 
retort was in- 
spected after cool- 
ing in July, 1927, 
but was probably 
caused by an ex- 
plosion in the combustion flue during 
the heating period in June, 1926, or by 
strains transmitted through the struc- 
ture from the shale chute support on the 
top of the retort. The coke formed in 
March, 1927, could not be removed com- 
pletely until after the retort was cooled 
in July, and it caused much of the 
trouble during the intervening period. 
The good results of the latter part of 
June were obtained with a relatively 
rich, noncoking shale. 

Certain oil shales, particularly the 
richer varieties shown in Table 1, have 
strong coking tendencies and probably 
will give trouble in any type of retort. 
The shale which caused the first hang-up 
was a mixture of coking and noncoking 


shale bin, boiler 


| 
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varieties which yielded 42 gallons per 
ton. Before this, mixtures of the same 
varieties yielding up to 35 gallons of 
oil per ton had been retorted without 
difficulty, but afterwards such mixtures 
hung up frequently. Inspection in July 
showed that accumulated coke had prac- 
tically reversed the taper of the retort 
for a few feet. This unquestionably in- 
duced packing and permitted coking ma- 
terial to adhere to the coke previously 
formed. 


In the spring of 1928 the adhering 
coke was thoroughly cleaned from the 
retort walls and all cracks were re- 
paired. The top part of the combustion 
flue was enlarged, as the earlier work 
showed that efficient combustion could 
not be obtained otherwise when the re- 
tort was being operated at high capaci- 
ties. In 1928, the first shale was charged 
late in June; until December 16 the total 
amount of shale retorted was 1,072 tons 
and 26,810 gallons of oil was produced, 
an average yield of approximately 25 
gallons of oil per ton. The average 
yield has been increasing steadily from 
week to week since the resumption of 
the work. Hang-ups have been infre- 
quent and of short duration and have 
been caused by accidental admixture of 
rich coking shale. In general the retort 
has operated very satisfactorily, has 
produced valuable experimental data, 
and reflects the value of the experience 
of the first years’ operation and altera- 
tions to the plant. Experimental work 
is directed to securing information on 
the influences of variables of retorting 
and the capacity of the retort under 
different conditions of retorting and with 
different shales. 


The capacity for certain 30 to 35 
gallon shales has been established. to be 
materially higher than the rating of the 
Scottish operators for 20 to 25 gallon 
shale, but for high daily oil yields and 
shale throughput, 
ammonia produc- 
tion has been neg- 
lected. This type 
of retort has been 
termed a “dual- 
purpose” retort 
(oil and ammo- 
nia), but it func- 
tions satisfactorily 
as a producer of 
gas and oil alone, 
and probably can 
be modified advan- 


The N-T-U retort 
is the cylindrical 
structure in the 
foreground with 
the bottom pulled 
out. The Pum- 
pherston the 
brick structure di- 
rectly behind it. 
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tageously to increase its efficiency as a 
“single-purpose” retort. High through- 
put rates are not favorable for the pro- 
duction of ammonia, but the writer is 
convinced that the production of am- 
monia from American oil shales is of 
minor importance as compared with oil 
production. 

The yield and nature of oil and gas 
produced by the retort vary with the 
nature of the shale used and conditions 
of operation. Oils ranging in specific 
gravity from 0.875 to .902, and yielding 
14 to 28 percent of light naphtha distilling 
below 200° C. have been produced by 
this retort. The gas yield has ranged 
from less than 2,000 to over 5,000 cu. ft. 
per ton, and its heating value from 275 
to 500 B. t. u. per cu. ft. 


N-T-U Retort 

During the year 1926-27, 29 runs were 
made with the N-T-U retort; 788 tons 
of shale were retorted and 13,774 gallons 
of oil recovered—an average yield of 
17.5 gallons per ton. In the present year, 
up to December 16 31 runs have been 
made, 880 tons of shale have been 
charged, and 20,740 gallons of oil recov- 
ered—an average yield of 23.6 gallons 
per ton. 

The exhauster used with this retort in 
the earlier work was not of sufficient 
capacity to retort the richer shales as 
rapidly as was thought feasible when 
air-gas ratios and volumes considered 
best for good recovery were used. A 
new exhauster, installed in 1928, has 
greatly improved retort operation and 
makes possible the extension of experi- 
mental data. The assay values of the 
shales retorted have ranged from 11.0 
to 38.4 gallons per ton, and oil recoveries 
from 36 to over 95 percent of the assay 
values of the shale charged. These 
yields do not include light naphtha and 
oil recoverable from the retort gases. An 
evident characteristic of the internally 
fired retort is the 
production of an 
oil fog or mist 
from which the oil 
can not be recov- 
ered by ordinary 
scrubbing. Electro- 
static precipitation 
will probably be 
necessary to. re- 
cover completely 
the oil in this fog, 
although at the ex- 
perimental plant 
much oil precipi- 
tates in the long 
waste-gas line in- 
stalled to carry the 
fog well away from 
the plant build- 
ings. The fog con- 
stituted a serious 
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nuisance until this waste line was in- 
stalled. 


The N-T-U retort has successfully 
handled all grades of shales tried, ex- 
cept those of the coking variety. Shortly 
after the start of a run the strongly 
coking shales have formed enough coke 
practically to stop gas circulation. 
Present work, however, indicates that 
operating conditions may be established 
which will permit successful retorting of 
mixtures containing a reasonable per- 
centage of coking material. The richer 
noncoking shales usually undergo some 
change during retorting that causes re- 
sistance to gas flow to increase greatly 
during the run, particularly when the 
combustion mixture contains a high pro- 
portion of return gas. This change is 
probably the decomposition of carbon- 
ates (chiefly calcium and magnesium 
carbonates) and the subsequent hydra- 
tion of the resulting oxides by the mois- 
ture in the return gas. 

Actual retort operation and discharg- 
ing of shale is ordinarily quite simple. 
During runs in cold weather, oil oc- 
casionally congeals in the vapor and 
waste gas lines and thus stops gas flow; 
this is to be expected, however, and 
must be provided for in all installations 
handling the high-melting point oils pro- 
duced from the Green River shales. It 
is sometimes difficult to determine just 
when the charge is completely retorted. 
This accounts, first, for some of the low 
oil recoveries when the charges were 
dumped before all the oil had been dis- 
tilled; and second, for some of the long 
retorting periods when the charge was 
dumped evidently some time after all the 
oil had been produced. As experience is 
gained, this problem is being solved. 

Retorting periods have ranged from 
18% to 48 hours. The variables intro- 
duced have been the different grades and 
mixtures of shales charged; different 
ratios and volumes of air and return gas 
used, and the use of steam during part 
or the entire period of retorting. Com- 
bustion mixtures running from straight 
air to 40 percent air and 60 percent re- 
turn gas have been experimented with. 
In 1926-27 yields and retort perform- 
ance were frequently erratic, but in the 
present year the improved control and 
better operating technique have given 
much more consistent results. In par- 
ticular, consistently high recoveries have 
been obtained. 

The oils produced by the N-T-U retort 
are always heavier and contain a smaller 
amount of the more volatile fractions 
than those produced by the Pumpherston 
retort; their specific gravities have 
ranged from 0.915 to .938, and the 
amount distilling to 200° C. has been as 
low as 3 and as high as 10 percent. Thus 
far the influences of retorting variables 
on the nature and amount of oil pro- 
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ASSAY LOG OF OIL-SHALE SECTION EXPERIMENTAL MINE, GARFIELD COUNTY, COLO. 
(Samples are cuttings from vertical holes, drilled down with air-operated jack hammer.) 


Distance 
Above Base 
of “‘Sand- Sp. Gr. Coking * 
stone Sec- of Char- 
Marker” tion Yield Oil acter Remarks 
Gallons 
Feet Feet per ton 
19.8 2.0 23.3 0.905 0 
17.8 2.0 17.6 0.902 0 
15.8 1.3 15.6 0.907 0 
14.5 2.0 24.0 0.908 0 Contains two oil-bearing sandstone members; upper 1 
inch thick; lower 3 to 6 inches thick, yielding 19.6 
gallons oil per ton. 
12.5 2.0 27.0 0.904 0 
10.5 1.0 35.2 0.905 1— 
9.5 2.0 37.2 0.896 1 
7.5 2.0 25.5 0.898 0 
5.5 1.5 19.2 0.908 0 
4.0 2.0 20.9 0.905 0 
2. 1.5 20.1 0.902 0 
“Sandstone 
marker” 0.5 5.6 0 
Below marker 
1.5 1.5 10.9 0.900 0 
3.5 2.0 16.2 
4.7 1.2 44.8 
6.7 2.0 24.6 0.897 0 Light and dark gray. F 
8.8 1.6 25.7 0.898 1— Light and dark gray, streaks of limestone cells. 
9.5 1.2 27.9 0.893 la Black and dark gray. 
11.8 1.8 37.1 0.890 0 Black and dark gray. 
12.8 1.0 67.5 0.882 8 Black, waxy, contains 1 to 2-in. compressed waxy seam. 
13.38 1.0 48.6 0.883 6 Black, not so waxy. 
14.8 1.0 78.0 0.881 10 Black, waxy with thin gray streaks. 
15.8 1.0 66.5 0.880 9-10 Black, waxy with fewer gray streaks. 
16.8 1.0 52.5 0.891 4-5 Black, not so waxy, zone of “alum” pockets. 
17.9 1.6 44.8 0.887 4-5 Black, not waxy. 
19.6 46.9 0.905 Black, not waxy. 
21.0 1.4 22.6 0.924 (7) 0 Black and dark gray streaks, resists erosion. 
22.6 1.6 19.9 0.899 — Tan and gray,, erodes rapidly. 
24.7 2.1 35.7 0.899 1 Black and gray, resists erosion. 
27.4 2.7 20.4 0.904 0 Tan and gray with 1-in. sandstone, erodes rapidly. 
29.4 2.0" 45.8 0.890 1+ Hard black. 
21.4 2.0 45.1 0.884 1+ Hard black. 
$3.4 2.0 34.4 0.884 Lee Brown, erodes to gray and tan. 
34.6 1.2 25.7 0.877 0 Black. 
36.6 2.0 27.1 0.893 0 
88.5 1.9 22.7 0.899 0+ 
39.7 1.2 36.6 0.903 2 
40.9 1.2 12.2 0.901 0 
42.8 1.4 16.4 0.889 0 
44.3 2.0 36.3 0.878 2— Black with small hard cells. 
47.3 3.0 30.0 0.885 1 Black with gray bands—hard. 
49.8 2.0 33.7 0.884 1— Hard black—small cells. 


Yield of section below marker................005 
Yield of section above base of marker............ 
Yield of section below marker, excluding top 3.5 feet 


Gallons 

Feet per ton 


® Relative coking tendency is shown by an arbitrary numerical scale in which 0 indicates no coking 
tendency, and 10 indicates coking so strong that the assay charge forms one solid mass, shrinks to less 
than half its original volume, and adheres tenaciously to the retort walls. Shales having a coking 
number greater than 3 have so far always given trouble in both experimental retorts. 


duced have not been determined as satis- 
factorily as with the Pumpherston re- 
tort. 

The amount and composition of waste 
or surplus gas produced by the N-T-U 
retort depend on the nature of the shale 
retorted and on the volumes of air and 
return gas supplied to the retort. Ina 
typical run with a charge of 29 tons, the 
total volume of waste gas was 568,000 
cu. ft. The net heating value of the gas 
was 35 B. t. u. per cu. ft.: it is low be- 
cause of the presence of the nitrogen 
from the combustion air and the carbon 
dioxide from the combustion of the 
fixed carbon and decomposition of the 
carbonates of the shale. 


VALUE OF EXPERIMENTAL PLANT DATA 


In selecting retorts, the Bureau of 
Mines had no intention of establishing 
the merits of or substantiating the 
claims for any particular retort or 
process. The purpose of the work was 
to take the step from laboratory to semi- 
commercial shale-oil production, in which 


the fundamental data obtained by labo- 
ratory study would be tried out and am- 
plified or modified, if necessary, in large- 
scale production. Study is being made 
of two basically sound  retorting 
methods—not of two retorts, except as 
necessarily incidental to the investiga- 
tion. The writer hopes that the work 
will furnish data on which reasonably 
accurate estimates of the costs of pro- 
ducing shale oil may be based. He ex- 
pects that the results of the work will 
lead to suggestions as to retort design 
and to methods of operation that will be 
particularly suitable for American 
shales and economic conditions in Amer- 
ica. The work already has indicated 
that certain design features of both re- 
torts might advantageously be modified. 
It is not impossible that some of the 
best features of the two methods might 
be combined in retorts of design materi- 
ally different from either of those now in 
use at the plant. Valuable information 
on the mining characteristics of oil shale 
and on drilling, shooting, and crushing 
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have been obtained and will be presented 
with retorting and refining studies in 
publications of the bureau. 


REFINING STUDIES 


Large quantities of shale oil have been 
made available for refining studies by 
the operation of the two large retorts. 
Oils from both retorts have been studied 
at the experimental refinery at Boulder 
and by various petroleum-refining com- 
panies which have agreed to furnish the 
bureau with the results of their investi- 
gations of the oils. A summary of the 
results of work thus far reported fol- 
lows: 

(1) The oils produced by the two re- 
torting methods are essentially similar, 
except that the oil from the internally 
fired retort contains a smaller amount 
of secondary-decomposition products than 
that produced by the externally fired 
retort. 

(2) The American refining companies 
which cooperated in this study consider 
the shale oils inferior to petroleum for 
refining purposes, 

(3) The shale oils are deficient in the 
lighter constituents of gasoline frac- 
tions. (This deficiency would be reduced 
by adding retort scrubber naphtha.) 

(4) The sulphur contents of the crude 
and distilled fractions are high and be- 
cause “of the high sulphur content even 
after heavy acid-treatment, it does not 
appear that present petroleum-refining 
methods would yield products which will 
entirely meet present specifications.” 

(5) The lubricating oils finished from 
the crudes are of low viscosity. 

(6) Refining losses on all products 
are high as compared with similar pe- 
troleum products. 

(7) Cracking yields are less than 
those obtained from petroleum distillates. 
or residuums, 

(8) Scottish shale-oil refinery methods 
yield from the American shale oils prod- 
ucts inferior in quality and quantity to 
oils produced from Scottish shales. 

(9) Detonation tests have been made 
on straight-run shale gasolines heavily 
treated with sulphuric acid to remove 
sulphur. These fuels had strong tend- 
encies to detonate in internal-combus- 
tion engines. Incidental to the removal 
of sulphur, much of the unsaturated 
compounds, which might be expected to 
have valuable antiknock properties, were 
removed also. Detonation studies were 
made on shale gasolines produced by 
cracking. These fuels were treated only 
enough to give them specification color 
and make them light-stable. They con- 
tained most of the unsaturated com- 
pounds of the original pressure dis- 
tillates. These lightly treated fuels ap- 
parently have valuable antiknock prop- 
erties. It is evident that the successful 


refining of shale oil products hinges on 
the development (Continued on page 200) 
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HE term “fusain” was first 
T adopted from the French by the 

American geologist, J. J. Steven- 
son, in 1911, according to Wheeler,’ who 
applies it to that portion of coal re- 
sembling charcoal which he treats as one 
of the four ingredients of banded bi- 
tuminous coal. The term has since been 
adopted by American writers; the Ger- 
mans use it with slightly different spell- 
ing—namely, fusit. It is the equivalent 
of “mother-of-coal” and “mineral char- 
coal” of the earlier British writers. The 
English word fusain is also applied to 
“a crayon of fine charcoal” and is de- 
rived from the Latin root fusus. 


OCCURRENCE OF FUSAIN IN 
Its RECOGNITION 


Fusain is fairly widely distributed in 
coals of all ranks in varying amounts. 
It is almost always present in very thin 
sheets between the bedding planes of the 
banded coal constituents, and presents a 
jet-black silky appearance when the coal 
is split way. As fusain has little co- 
hesive power the coal splits readily along 
the planes where it occurs. Such fusain 
bands often attain appreciable thick- 
ness—frequently % to % inch. Beet? 
has reported a maximum thickness of 2 
inches for fusain partings and Sinnatt* 
has found it in the form of plates and 
lumps; one lump taken by him from 
the Peacock mine weighed 3% pounds. 
Bode * has found it in coal balls. Sinnatt* 
states that fusain occurs in 
two forms; “the first a hard 
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pulverized material. The writer has 
also encountered the two types of fusain 
in the same coal bed and has observed 
that the hard variety contained consid- 
erable calcium carbonate, which prob- 
ably entered the material in situ by in- 
filtration. ‘Sinnatt further remarks that 
the layers of fusain (soft type) usually 
contain less moisture than the coal (or 
lose it more readily on exposure) and 
when exposed they quickly change to 
flocculent powder so that the fines of the 
coal as mined are likely to contain a 
major proportion of this substance. 


Detection 


Fusain is a steely black substance, 
and when reasonably pure it may be 
readily distinguished from bituminous 
coal in which it occurs. The “streak” of 
coal is brown, whereas that of fusain is 
black. The difference in color is easily 
apparent in fine powders of the sub- 
stances. The microscope, however, offers 
a more certain means of identification in 
the hands of an experienced observer. 
The requisite experience is not exten- 
sive; a few hours study of known sam- 
ples of fusain and of known mixtures 
of coal and fusain are sufficient. The 
writer prefers to use a binocular micro- 
scope of about 70 diameters magnifica- 


there is as much as 6 percent of it pres- 
ent. When it is desired to detect small 
inclusions of fusain in the coal mass, the 
method involving the making of thin 
sections of the coal and examination 
under higher magnification by trans- 
mitted light is available. This method, 
however, requires special training in the 
making of sections and more experience 
in the use of the microscope than is usu- 
ally possessed by a research chemist. 
Reinhardt Theissen, microscopist and re- 
search chemist of the United States Bu- 
reau of Mines, is especially skilled in the 
use of this method and has developed it 
to a high degree. Figure 1 shows par- 
ticles of fusain as they appear by direct 
light at low magnification and Figure 2 
is a photograph of a thin section of coal, 
containing fusain, by transmitted light 
at about 200 diameters magnification. 

Cooper* determined the amount of 
fusain in samples of coal from 15 mines 
—three anthracite, three anthracitic and 
nine bituminous coals. The fusain varied 
from 1.5 to 4.0 percent in the first sam- 
ple, 1.0 to 4.5 percent in the second, and 
0.0 to 2.5 percent in the third. Sinnatt°*,’ 
states that the fusain content of coal 
may make up 5 percent of the coal bed; 
this agrees with the above figures. 


Separation and Determination 


Apparently no very precise methods 
for separation and determination of 
fusain are available. Beet,’ in present- 

ing analyses of various 


compact variety occurring 
rather rarely, which can not 
be pulverized by pressure of 
the fingers; the second type 
is the common substance”’— 
that is, a very friable, easily 


* Published by permission of the 
Director, U. S. Bureau of Mines 
(not subject to copyright). 

t Fuels Chemist, Pittsburgh Ex- 
> ea Station, U. S. Bureau of 

nes, 

1 Spontaneous Combustion of Coal, 
by M. C. Stopes and R. V. Wheeler, 
Bull. 1. Fuel, 124 pp.. 1924. Col- 


Q CCURRENCE of fusain in coal and its 
recognition—Microscopic detection de- 
scribed—Theories of formation discussed— 
Fibrous needlelike structure, chemically 
similar to charcoal—Distribution of fusian 


may affect coking qualities 
of coal 


fusains, remarks that the re- 
sults 


alone suffice to show that 
they [the fusains] contained 
in many instances consider- 
able proportions of material 
which, though not recogniz- 
able as coal, was not true 
fusain. It seems probable 
that the conflicting results 
that have been elsewhere re- 
ported for the analysis of 
fusains (as compared with 


liery Guardian Co., 
also Formation of Coal Beds, 
J. Stevenson, Proc. Amer. Philos. 
Soc., vol. 50, 1911; vol. 51, 1912; vol. 52, 1913. 
2Analyses of Fusain, by A. E. Beet, Fuel 3, 
390-392 (1924). 
* Coal and Allied Subjects, by F. S. Sinnatt, A. 
Grounds et al. 205 pp. H. F. & G. Witherby, 


London, 1918. 
“New Observations on the ostein of Fusian, by 
H. Bode, Fuel 7, 487-492 (1928). 

5 Investigation of the Banded Structure of & 
Fifeshire Coal, by James Cooper, Proc. Roy. Soc. 
Edinburgh, 44, (1924). 

*Fusian, by F. Sinnatt, Trans. Ming. Eng. 
(London) 62, 156 

7 Fusian, by F. S. Sinnatt, Coll. Guard. 122, 1153- 
1154 (1921). 


tion with the sample in powdered form, 
lighted direct. The fusain particles 
under these conditions will present a 
fibrous appearance, or in the case of the 
larger particles that of bundles of fibers. 
If the sample is chiefly coal, detection of 
the fusain by this method becomes diffi- 
cult. With coal of 60-mesh size it is 
perhaps possible to detect fusain when 


the coals with which they 
were associated) and for its 
properties, such as rate of 
oxidation, may be due in 
part to the samples examined being mix- 
tures of fusain with more or less coaly 
matter. 

The writer of this present paper, 
knowing the difficulty of obtaining sam- 
ples of fusain which will not show small 
quantities of foreign matter under the 
microscope, believes that this is an im- 
portant consideration which should be 
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TABLE IIIl.—ANALYSES OF FUSAINS AND COALS ASSOCIATED WITH THEM 


Coal Sample Moisture Ash —— oe Carbon Hydrogen Oxygen Nitrogen Sulphur B.t.u. 
(a) Analyses Reported by Beet,? Percent 
Barnsley Coal 3.2 2.3 Sr 81.7 5.16 10.73 1.24 ee 
Yorkshire Main Fusain 2.4 8.4 13.4 93.7 2.71 2.61 0.44 San.  § ‘sisaes 
Elleoal, Shields Coal 10.8 1.3 35.9 81.0 4.91 11.73 1.37 > aS 
Collery Fusain 2.5 5.5 20.2 85.75 8.34 9.34 0.46 Serr 
Barnsley Coal 6.5 2.7 36.6 80.0 4.8 12.68 1.46 Ss ere 
Top Softs Fusain 2.1 15.2 20.6 93.43 2.23 2.49 0.40 1.45 i 
Top Slipper Coal 8.0 4.4 37.7 79.6 4.77 12.58 1.18 Ss 
Hamstead Fusain 2.9 18.0 17.7 89.43 3.26 6.11 0.51 a. - «asces 
Dysart Main Coal 10.5 4.5 39.6 78.80 5.09 14.68 1.08 .. See 
Balgonic Fusain 4.3 7.0 20.5 86.05 3.39 9.08 0.61 a He 
Deep Seam Coal 6.0 4.6 39.6 80.9 5.41 11.72 1.08 _ eee 
Aldridge Fusain 1.9 5.1 13.7 90.48 2.83 5.74 0.44 oe sma 
Ell Seam Coal 7.4 3.1 39.7 80.20 5.14 12.31 1.47 . ee. 
Bog Colliery Fusain 1.6 2.0 14.0 92.48 2.86 4.04 0.41 0.26 
Robins Seam Coal 8.9 8.3 39.8 73.50 4.82 15.34 1.48 | ae Pee 
Cannock Fusain 2.2 15.2 17.0 85.97 2.93 4.91 0.39 Gee”. beaes 
Deep Softs Coal 9.8 7.7 40.4 75.60 4.71 16.50 1.88 ee eee 
Mapperly Fusain 2.3 9.7 16.4 90.25 2.98 4.64 0.48 aS ee 
Deep Softs Coal 7.6 13.2 40.9 74.0 4.80 14.51 1.51 | errr 
Derby Fusain 2.6 6.4 17.9 89.53 3.0 5.79 0.67 eee 
(b) Analyses Reported by Sinnatt * 
Bacon Mine Coal 2.16 3.72 40.19 38.03 76.96 5.01 10.63 1.62 1.98 14,050 
Upper King Fusain 1.23 10.86 19.9 18.67 77.30 3.82 5.47 0.79 1.62 13,423 
Hell Hole Coal 1.94 2.67 35.0 33.06 82.25 5.34 7.05 1.62 1.02 14,589 
Mine Fusain 0.70 6.71 15.97 15.27 83.26 3.27 2.51 0.84 3.36 14,015 
Arley Coal 1.92 3.23 35.34 33.42 82.32 5.51 5.89 1.54 1.45 14,740 
Mine Fusain 1.40 4.72 13.21 11.81 84.63 3.24 4.47 0.76 2.11 14,700 
Ravine Coal 2.42 4.05 36.56 $4.14 78.42 5.24 8.41 1.50 2.28 14,360 
Mine Fusain 1.50 11.52 15.80 14.30 76.85(7) 38.47 4.69 0.73 2.85 12,880 
(c) Miscellaneous Analyses. Fixed Carbon 
Top Hardy * Vitrain 9.90 0.90 29.43 59.77 71.77 4.75 10.26 1.15 1.27 
Fusain 3.10 13.80 16.87 66.23 72.47 3.19 5.97 0.79 
Winterslag *” Vitrain 0.7 3.1 20.49 75.71 84.37 4.43 4.71 1.80 | See 
Fusain 0.6 11.4 14.08 73.92 79.02 3.61 3.70 1.00 ae 
Andre ” Vitrain 0.6 2.1 28.90 68.40 84.85 4.48 4.86 2.06 Sa 
Dumont ~- Fusain 0.4 7.4 12.91 79.29 83.62 3.14 3.78 0.96 ere 
Limbourg ™ Vitrain 0.6 3.9 26.45 69.05 82.03 4.20 6.40 1.95 See. «ener 
Meuse Fusain 0.4 10.8 13.76 75.04 77.61 3.28 4.08 2.74 7 aa 
Bruckenberg Bright coal 8,40 2.27 29.30 60.03 75.02 4.72 7.68 1.46 0.45 
Coal 27 Fusain 1.38 30.58 27.02 48.42 56.03 2.36 8.93 0.39 Ce  <sesss 
English Vitrain 12.6 13 38.6 78.5 5.15 13.9 1.33 
Coal ? Fusain 3.9 10.0 22.6 iene 84.7 3.9 9.7 1.05 0.65 —* 


borne in mind where published proper- 
ties and analyses of fusain are con- 
cerned. Brief mention of methods used 
for determination of fusain will suffice 
here; readers interested in going deeper 
into the subject are referred to the 
original papers. Sinnatt* calculates the 
fusain content of a mixed sample from 


Fusain and Its Estimation in Coals, by H. 
Stern, Chem. and Min. Rev., 138, 101-102 (1920). 

*Inorganic Constituents of Coal, by R. Lessing, 
J. Chem. Ind., 44, No. 24 277T (1925). 

1° Disintegration of Coal by Acids, by R. Lessing, 


Iron and Coal Trades Rev., 105, 724-725, 776 
(1922). 


4 Coal, by E. S. Moore, John Wiley & Sons Inc., 
New York, p. 101 (1922). 

2 A. Daubreé, Compt. Rend. 19, 126 (1844). 

Origin of Fusain, by E. C. Jeffrey, Jour. 
Geology, 23, 218 (1915). 

%The Origin of Coal, by David White and 
Reinhardt Theissen, U. S. Bureau of Mines Bull. 
No. 38, 304 pp. (1913). 


% The Origin of Fusain, by E. Stach, Fuel 6, 
403-410 (1927). 

%® Microscopical Constitution of Coal, by Rein- 
hardt Theissen, Trans. Amer. Inst. Ming. & Met. 
Eng., 71, 35-116 (1925). 


its volatile-matter content; the volatile 
matter of fusain and that of coal are 
known from analyses of pure samples of 
these constituents of the mixture. 
Stern® uses a similar method. Beet’ 
separates by screening. Lessing’,* uses 
the principle of eleutriation, “float and 
sink” methods and disintegration by 
acids—for example, by sulphur dioxide. 


ORIGIN OF FUSAIN 


Authorities on the origin of coal are 
not agreed as to the manner of forma- 
tion of fusain. Obviously: it was woody 
matter originally (this is apparent from 
its structure), but the nature of the 
carbonizing process it went through be- 
fore arriving at its present state is not 
clear. Because of its presence in all 
ranks of coal in the same form it seems 
that the carbonizing process must have 
been complete in the early stages of 


coalification—that is, in the peat bogs.” 
The oldest and simplest theory to ac- 
count for its presence in coal is due to 
Daubreé * who believes thta it originated 
in forest.or bog fires. Jeffrey” in 
America and Bode‘ in Germany are au- 
thorities preferring the forest fire 
theory, whereas Theissen and White” 
are inclined to think that fusain was 
formed by special conditions of decay in 
the peat bog. Similar ideas are held by 
Stach” in Germany. The following quo- 
tation from Theissen * will illustrate the 
reasoning of those opposed to the forest 
fire theory: 


Plant Matter Buried Alive 


It has been mentioned that a consider- 
able number of trees (in peat bogs) re- 
cline more and more until they lie flat 
and eventually are buried alive. Secondly, 
the root complex of the flora of the 
swamp, while they never penetrate far 
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into the peat stratum below, living roots 
remaining relatively near the surface by 
the time they die are covered by a con- 
siderable amount of débris. Such plant 
matter evidently does not go through 
the same phases of decay as those that 
decay on the surface with complete ac- 
cess of air. * * * Decay under such 
conditions is probably extremely slow. 
Fungi are excluded at all times: and rea- 
soning from the chemistry of wood de- 
cay, cellulose fermenting bacteria only 
can be active, living under strong re- 
ducing conditions, fresh peat being a 
strong reducing agent. We may have 
here a solution of the origin of mineral 
charcoal. 


McKenzie Taylor” accounts for the 


™ The Replaceable Bases in the Roofs of Bitu- 
minous Coal Seams of Carboniferous Age, by E. 
McKenzie Taylor, Fuel 7, 66-71 (1928). ~ 


%8 Examination of the Banded Constituents of a 
Derbyshire Coal, by H. D. Greenwood, J. Soc. 
Chem. Ind., 43, 363-6T (1924). 


Figure 2. Fusain in coal (X200) 
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Figure 1. Particles of fusain (X70) 
formation of fusainlike material by 
anaerobic decay in peat under clay over- 
burden which is impervious to air. 

One objection to the forest fire theory 
may be mentioned: If this were the 
manner in which fusain was formed, one 
would expect to find it more localized 
and not so widely distributed in the bed- 
ding planes of the coal. Furthermore, 
one would expect to find occasional large 
logs in charred condition—crushed per- 
haps, but remaining largely in situ. The 
forest fire school believes that charcoal 
formed in the bog may well have been 
disintegrated and widely distributed by 
wind and water currents. The present 
writer does not venture judgment as to 
the comparative merits of these theories; 
they are presented merely to indicate the 
trend of thought of best known investi- 
gators in the field. 
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PROPERTIES OF FUSAIN 
Physical 

As previously indicated, fusain has 
fibrous or needlelike structure, and for 
this reason when mixtures of coal and 
fusain are passed through a sieve of 
given mesh the fusain particles will be 
the larger because of their great length 
compared to their thickness. Fine sizes 
of fusain (150 mesh and finer) do not 
have as strong a tendency to agglomer- 
ate as do fine coal particles. The mutual 
attraction of coal particles (surface 
forces) in air is greater than that of 
fusain particles. Very fine coal par- 
ticles have a tendency to stick to fusain, 
thus obscuring its structure in a mix- 
ture under microscopic examination. 
The writer has been unable to find spe- 
cific gravity figures for fusain except in 
the case of one sample for which the 
true specific gravity found was 1.53. 
Greenwood * gives the following com- 
parative figures (Table I) for cokes 
from fusain, durain, clarain, and vitrain. 


TABLE I.—True and Apparent Specific Gravities 
and Porosity of Cokes from Banded Constituents 
of Coal, According to Greenwood 


Fusain Durain Clarain Vitrain 
True specific 
gravity .... 1.980 1.877 1.880 1.878 
Apparent spe- 
cific gravity 1.980 0.980 0.600 0.553 
Percent po- 
rosity ..... 0.0 48.9 68.0 70.7 


Sinnatt* observes that 


fusain ignites with considerable ease at 
a low temperature and continues to 
smoulder at a dull red heat. * * *. 
The fact that little odor is produced adds 
to the dangers associated with the com- 
bustion of fusain, as practically no indi- 
—_ is afforded of the substance being 
on fire. 


Chemical 


As fusain is very similar to charcoal 
it will be expected to have very similar 
chemical properties; this is true except 
as it may have become mixed with or 
absorbed both organic and inorganic ma- 
terials of the coal bed. It always yields, 
on destructive distillation, considerable 
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gas and a very little tar, but it is en- 
tirely devoid of coking power. The fol- 
lowing results (Table IJ) reported by 
Greenwood will serve to illustrate its 
behavior on distillation as compared 
with that of other coal constituents: 


TABLE I1.—Comparative Yields of Products from 
Banded Constituents of Coal on Destructive D:s- 
tillation, According to Greenwood 


Gas, 
Coke, Tar. Liquor, c.c. per 

Sample pet. pet. pet. 10grams 
65.7 7.7 8.0 3465 
Clarain ...... 65.4 8.9 7.5 3390 
Durain ....... 62.3 12.1 5.9 3280 
80.3 3.6 4.8 2400 

Coal, average (very lean) 
sample .... 66.8 8.9 7.5 3100 


Sinnatt and Slater” have brought out 
the interesting fact that low-temperature 
propagation of combustion will not take 
place in 60 to 90-mesh coal alone, but if 
some fusain is added, combustion propa- 
gates. One supposes that the rapid low- 
temperature absorption of oxygen by 
fusain is the controlling factor; the 
fusain is an accelerator, so to speak, 
which causes combustion to propagate in 
coal normally too coarse to exhibit this 
phenomenon. 

Fusain is practically insoluble in 
organic solvents ordinarily used in the 
extraction of coal, and it is not hydro- 
genated to an appreciable extent under 
pressure. Shatwell and Graham” give 
the following comparative figures for 
hydrogenation of the banded constituents 
of a bituminous coal: Clarain gave 56.2 
percent of.oil soluble in ether in 3 hours’ 
treatment and durain gave 37.5 percent 
soluble after 4 days’ treatment, whereas 
95 percent of the fusain remained insol- 
uble after 4 days. 

Fusain is not considered promising as 
a decolorizing agent, doubtless because 
of the mineral matter and coal substance 
already absorbed by it. 


Composition 


The composition and properties of 
charcoal depend upon the kind of wood 
from which it is made,” the degree of 
carbonization,” and the conditions of ex- 


% The Propagation of a Zone of Combustion in 
Powdered Coal, by F. S. Sinnatt and L. Slater, 
Fuel 2, 211-216 (1923). 

2 Hydrogenation and Liquefaction of Coal, by 
H. G. Shatwell and J. I. Graham, Fuel 4, 25-30 
(1925). 

24 Explosives, by Arthur Marshall, vol. 1, p. 67, 
P. Blakiston’s Sons & Co., Philadelphia, 1917. 

2 Wood Distillation, by L. F. Hawley, 136 pp. 
‘The Chemical Catalog Co., Inc. 1923. 

23 Hood, O. P. Marks’ Mech. Engrs. Handbook, 
p. 609. McGraw-Hill Book Co., New York, 1916. 

*% Banded Coal, by H. Winter, Fuel 7, 52-63 
(1928). 

% The Selection of Coals for the Manufacture of 
Coke, by H. J. Rose, Pamphlet, 41 pp., published 
‘by The Koppers Co., Pittsburgh, Pa., 1926. 

2° Tideswell, F. V., and Wheeler, R. V. Fusain 
and Its Oxidation: Studies in the Composition of 
Coal, paper delivered before A. I. M. & M. E., 
New York, Feb., 1926. Jour. Chem. Soc., vol. 127, 


1925, pp. 125-182; Chem. Abs., vol. 19, pt. 1 
1925, p. 1484. 
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posure™ after being carbonized. As 
fusain is a very similar material 
(whether we accept the forest fire 
theory or not), one would expect its com- 
position to be subject to similar varia- 
tions. The influence of conditions to 
which it has been subjected subsequent 
to formation is probably of greater im- 
portance than in the case of charcoal, 
because of the long periods involved in 
coalification of the material in which the 
fusain is distributed. One would expect 
that its volatile matter content, for ex- 
ample, would vary directly with that of 
the coal substance; this is the basis of 
Sinnatt’s method for estimation of 
fusain, previously referred to. The re- 
lation is not necessarily precise, how- 
ever, because the volatile matter of the 
fusain itself may vary as noted above 
and it may not have attained equilibrium 
as regards absorption of volatile matter 
from the coal. Furthermore, and this 
seems most important, as Beet* has re- 
marked, it is extremely difficult to obtain 
coal-free fusain for analysis. From 
analyses examined by the present writer 
it appears that, in general, the higher 
the volatile matter of the coal the higher 
will be that of the fusain. A number 
of analyses of fusains together with 
analyses of coals in which they are asso- 
ciated are given in Table III to show 
the general relation, but it is not con- 
sidered that the data available are suffi- 
cient to prove the case. 


It will be noted from Table III that 
the moisture, oxygen, hydrogen, and 
nitrogen content (except in one case) of 
the coal is higher than that of the 
fusain, as would be expected from what 
has been said in the foregoing. The 
sulphur is sometimes higher in the 
fusain than in the coal and sometimes 
lower. As pyrite is often found asso- 
ciated with fusain one would expect to 
find high pyritic sulphur in coals where 
the sulphur content of the fusain is 
high. The total carbon of the fusain is 
higher than that of the coals, but some- 
times lower than that of the vitrains. 
The volatile-matter content is always 
higher for the coal than for the fusain, 
but it can be seen that coals highest in 
volatile matter are not always associ- 
ated with fusains of highest volatile 
matter. This in itself should not be 
taken, however, as argument against the 
use of the volatile-matter ratio for de- 
termination of fusain, provided that the 
volatile matter of pure coal and that of 
pure fusain for the coal in question are 
known. 


PRACTICAL SIGNIFICANCE OF FUSAIN 
IN COAL 


As fusain has no coking power itself, 
it undoubtedly detracts from the coking 
power of the coal in which it occurs. 
However, as it is usually present in 
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small quantities, it is difficult to see how 
this could become an important factor 
practically, unless the coal is deficient in 
coking power or unless, due to methods 
of mining and preparation for coking, 
there is concentration of fusain in the 
coal as charged. It is known, for ex- 
ample, that fusain has a tendency to 
concentrate in the fine sizes. In this 
connection a point recently brought out 
by Rose* seems very important and de- 
serving of thorough investigation. He 
has shown that segregation of patches of 
fusain in coke greatly weakens its struc- 
ture, and it is readily recognizable as 
such with practically unchanged struc- 
ture in the coke. It seems, therefore, 
that the distribution of fusain in coal 
may have a much more important bear- 
ing on the quality of coke produced than 
its amount. Thus, relatively thin sheets 
of fusain in the coal may affect the 
strength of a relatively large proportion 
of the sized lumps of coke as marketed. 

Tideswell and Wheeler™ believe that 
the presence of fusain may increase the 
tendency of a coal to heat spontaneously 
because of its rapid absorption of oxy- 
gen at low temperature. This, however, 
has not been substantiated by other in- 
vestigators. 

There is no doubt that fusain increases 
the dustiness of coal because of its great 
friability. It is the smudgy black ma- 
terial found on lumps of coal along their 
bedding planes and easily rubs off, soil- 
ing the hands on handling. It dries 
quickly and falls from the coal in the 
form of dust. 


BUREAU of MINES 
OIL-SHALE PLANT 


ducing sulphur 
(From page 196) 


without reducing 
the percentage of valuable hydrocarbon 
constituents, or on the possible removal 
in the future of present-day low-sulphur 
tolerances. 

The results of the refining studies do 
not favor shale oil as a substitute for 
petroleum. The need for shale oil will 
probably not come in the immediate 
future; but when substitutes for petro- 
leum are urgently needed, shale oil prod- 
ucts will probably be seen in a more 
favorable light because (a) specification 
requirements may be less stringent, par- 
ticularly as regards sulphur contents 
and physical appearance, than at pres- 
ent, (b) refining methods will probably 
be developed, particularly for shale oil, 
and (c) retorting methods may be de- 
veloped to yield crudes superior to those 
discussed in this report. The fact is 
worth emphasizing that refining really 
begins with the retorting process. 


| of methods of re- 


COAL STORAGE 


By A. J. Hoskin * 


Quantity of Heat Generated Is Propor- 
tional to Quantity Of Oxygen In- 
volved—Disintegration Of Pyrite Has- 
tens Decrepitation Of Coal—Exuda- 
tion Of Gas Discussed—Solution Lies 


INHERENT GAS 
Any fresh bituminous coal exudes 
a natural gas which is combustible 
and hence has heat value. It is the 


‘tT O doubt each of us has wit- 
N nessed a spontaneous fire in 
a coal pile. Some of us may 


have seen a number of these fires 
and have been so impressed by the 


mysterious phenomena that we as- 
sume them to be commonplace in 
storage practices. However, facts 
contradict such an impression. These 
self-started fires are really scarce, if 
their number be compared with the 
many coal storages that are made con- 
tinually. Furthermore, their frequency 
and their costs are diminishing, due to 
the earnest efforts of progressive opera- 
tors. Persons who hesitate still to store 
Indiana coal because they cannot feel 
assured of absolute safety against fire 
would do well to enroll in similar worthy 
efforts, 

Numerous theories have been proposed 
to account for these autogenous fires, and 
scientists have conducted many re- 
searches that have been intended to 
either substantiate or discredit these 
theories. This paper is an attempt at 
a brief, non-technical presentation of 
some of these theories that seem funda- 
mental in the subject. This will be fol- 
lowed by descriptions of two up-to-date 
Indiana practices that are based upon 
the consideration of these theories. 


OXIDATION 


One universally accepted theory is that 
stored coal becomes heated by its own 
oxidation, that is, by the combination 
of some of its substance with oxygen 
from the atmosphere. While there is a 
lack of knowledge as to the exact nature 
of the reactions between coal and air 
at the ordinary temperatures which pre- 
vail in a normal, out-of-door pile, there 
is no doubt that these reactions generate 
heat. It has been proved that the quan- 
tity of heat generated is proportional to 
the quantity of oxygen involved, regard- 
less of the rate of the reaction. 

It is believed that some oxygen is ab. 
sorbed or adsorbed by the coal as 
by a physical or surface reaction; 
that other oxygen unites chem- 
icaliy, to form the oxides of car- 
bon; and that each type of reac- 
tion produces heat. Ordinarily 
the heat escapes by radiation, in- 
to the atmosphere or the ground, 
sufficiently fast to prevent any 
substantial rise in temperature; 


* Research Associate, Engineering Ex- 
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In Limitation Of Air In V oids 
Of Storage Pile 


but occasionally conditions will be pro- 
pitious for either an exceptionally rapid 
oxidation or a restricted removal of the 
heat, so that a fire ensues. 


SULPHUR 

Early in the history of coal storages, 
the blame for occasional fires was laid 
upon sulphur or pyrite. This accusa- 
tion was logical because sulphurous odors 
were noted during the fires, and because 
the pyrite altered considerably whenever 
a pile heated even though it did not burn. 

Pyrite does oxidize at normal tempera- 
tures and with the generation of heat 
but, in this respect, it differs little from 
the other substances in bituminous coals, 
while also there is not much difference 
between the respective thermal effects. 
The oxidation of pyrite may indeed pro- 
duce a dangerous temperature, but the 
same effect may be attained from the 
oxidation of an equivalent amount of 
carbon. It is easy to figure that the 
heat resulting from the complete oxida- 
tion of the sulphur in a coal that con- 
tains six percent pyrite (or about three 
percent sulphur) will create a critical 
temperature, but the argument proves 
nothing against sulphur, because the 
complete oxidation of six percent of any 
other fraction of the coal will produce 
the same result. 

Pyrite decrepitates under the influence 
of abnormal heat and, when doing so, it 
disintegrates its coaly matrix. To this 


extent, then, it renders the mass of the 
coal pile more susceptible to ignition; 
and this rather innocent act now is re- 
garded generally as sulphur’s sole guilt 
in spontaneous fires. 


same gas (marsh gas) that causes 

disastrous explosions in coal mines. 

Unmined coal is somewhat saturated 

with this methane whereas old or 

weathered coal is practically desti- 
tute of it. The rate of emission is at 
its maximum when the coal is freshly 
broken from the seam, and it is 
higher for the finer grades than for the 
coarser grades. Fresh screenings or 
mine-run yield this gas rapidly during a 
comparatively short period which varies 
with different seams, districts, and 
mines. 


This gas, which is part of the socalled 
volatile combustible in coal, oxidates 
readily and with the production of heat. 
Therefore, it ought to be regarded as one 
of the active reagents in spontaneous 
heating. While the relative responsibili- 
ties of the solid and the gaseous frac- 
tions of a bituminous coal, in the auto- 
genuous generation of heat, are seldom 
considered, it seems probable that they 
are closely proportional to the respective 
amounts of such substances. Fresh coal 
heats spontaneously, more rapidly than 
does old coal, and this attributable to the 
more rapid emission of this gas by the 
fresh coal. 

A mass of coal seldom fires if it sur- 
vive the early period of storage during 
which it liberates most of its highly 
volatile component, this inherent gas. 
Numerous authorities believe that any 
mass of self-heated coal that, having 
reached a dangerous temperature, is 
cooled successfully, is thereafter im- 
mune from heating. If this be true, it 
may be that much of the early oxidizing 
reaction is with this highly combustible 
gas, rather than with the solid substance 
of the coal. This does not infer that 
the solid portion of the coal does not 
unite with oxygen, but is a suggestion 
that such a reaction is but par- 
tially responsible for the heating 
of the coal during the first few 
weeks after its mining. This 
might explain why coal that has 
undergone intermediate storage, 
or storage in transit, gives little 
or no trouble with firing during 
its final storage. 


CARBON-DIOXIDE GAS 
When coal combines chemically 
with air, even though slowly, 
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various reactions produce amounts of 
carbon-dioxide (CO:), carbon-monoxide 
(CO), and water (H:O). There is such a 
strong affinity between coal and carbon- 
dioxide that the latter is absorbed greed- 
ily by the former. In fact, the gas is sev- 
eral times as soluble in coal as in water. 
lt appears that coal unites first with oxy- 
gen to create carbon-dioxide and that it 
then absorbs this same product. The 
absorption is accompanied by a tem- 
perature rise which is greater than that 
resulting from straight oxygenation 
under like conditions. 

It has been assumed usually that a 
coal pile cannot acquire more heat than 
can be ascribed to the oxygen reaction 
alone and that combustion is held in 
check, in most cases, by the resulting and 
supposedly inert gas, CO.. But the new 
theory presents a different aspect of this 
phase of coal storage and suggests that 
the actual heat generation may be more 
than twice the amount that can result, 
theoretically, from straight oxidation. 


MOISTURE 


Water in coal is a factor whose re- 
sponsibility for undersired fires is dis- 
puted. While it has emerged somewhat 
from universal suspicion, there are oper- 
ators and investigators who still hold 
that water, in some form or other, has 
much to do with undesired coal-pile 
fires. It is difficult to escape such a 
prejudice because of our present inabil- 
ity to account satisfactorily for certain 
fires except upon the basis that they 
were related intimately to moisture con- 
ditions. 


The water in coal is of two kinds. 
One kind is the ordinary or free water 
which makes the coal moist; while the 
other kind, known as structural, com- 
bined, or inherent water, is present even 
in air-dried or steam-dried coal. A 
theory is advanced that coal in storage 
acquires some of this latter kind of 
water and that the acquisition is accom- 
panied by heating. The statement was 
made a few minutes ago that some 
water is created when coal, while still 
fresh or “green,” is acted upon by the 
atmosphere, or is weathered, it being 
assumed that hydrogen, derived from 
the methane or marsh gas (CH,) in the 
coal, combines with atmospheric oxygen. 
An early Federal investigation showed 
that the moisture content of a sample 
of Indiana coal increased from 3.58 per- 
cent at the start of 3.87 percent on the 
188rd day of indoor storage. In other 
words the moisture content increased 
one-twelfth during the first six months. 

Ordinary water may be derived as 
vapor from the air, and it is commonly 
applied by climatic agencies. If we are 
familiar with the phenomenon of heat 
when water is applied to quicklime, we 
may appreciate, even though we do not 
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understand, how moisture may account 
for some of the heating in storage coal. 
Many instances of dangerous heat in 
coal piles have been attributed to the 
presence of common water, but it may 
be that there is another phase of water 
which is not understood. 

A coal pile was laid down during wet 
weather upon clayey ground. Rain- 
water stood in wheel ruts and foot- 
prints that were buried by the coal. The 
bottom of the pile began to heat very 
early, and the pile steamed visibly 
within a few days. When dangerous 
heat had been indicated, the pile was 
opened up and numerous pockets were 
found to have undergone complete com- 
bustion as recorded by ashes. 


VENTILATION 


By ventilation we mean a renewal of 
air supply. Some operators believe that 
proper ventilation prevents abnormal 
heating, while other operators condemn 
ventilation as the most potent factor in 
such heating. The favorable argument 
calls for a continual migration of fresh 
air in adequate quantity to absorb and 
remove the new heat as it is generated. 
The adverse argument holds that a 
dangerous temperature is attained in a 
coal-pile only because of a continual 
accession of fresh air. 

Practices in storage based upon these 
opinions have netted unsatisfactory re- 
sults. The full-ventilation notion is 
practically rejected, not because of theo- 
retical error, but because certain limi- 
tations in every method that has been 
tried appear to induce rather than pre- 
vent dangerous heating. 

A medium condition which may be 
termed restricted ventilation prevails in 
usual practices. An occasional fire indi- 
cates that air is available in sufficient 
quantity to permit a dangerous rise in 
temperature, and the usual explanation 
is that the air stored originally with the 
coal is augmented by fresh air that 
diffuses’ through the interstices of the 
pile, perhaps aided by wind pressure. 

If, now, we reconsider the forégoing 
theories, we note that each one ex- 
presses a definite relationship between air 
and the coal substances. We observe 
that thermal rises can not be produced 
with sulphur, natural gas, carbon, 
carbon-dioxide, or water, without air. 
Air is foremost in any conception of 
oxidation or of ventilation. The deduc- 
tion from all of this discussion, then, is 
that air is the star actor in all spec- 
tacular displays of autogenous firing in 
coal piles. 


KINDLING 


One theory about coal storage is not 
given its deserved respect. Desired 
fires are started usually by igniting a 
substance that oxidizes rapidly at tem- 
peratures below those at which the 
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regular fuel will oxidize or ignite. 
starting substance we call kindling. 
Many kinds of+extraneous material 
find their way into coal during its min- 
ing and shipment or become admixed 
during or after the coal’s placement in 


This 


storage. With the exception of metal 
scraps, these foreign materials have 
lower ignition temperatures than the 


coal itself and therefore ought to be 
considered as potential kindling. Utmost 
precaution is required to see that storage 
coal does not contain bits of wood, 
paper, blasting fuse, rags, discardzd 
clothing, waste (either dry or oily), 
charcoal, hay, straw, horse manure, 
weeds, leaves or twigs from trees, as 
well as remnants of coal from a former 
shipment or storage. Each of the men- 
tioned types of kindling has been held 
responstble for coal-pile fires. 

If the site has been used previously 
for the storage of paint, oil, tar, or other 
inflammable materials, the ground must 
be inspected carefully and any con- 
tamination removed effectually. 

One constituent of Indiana coal itself, 
the natural charcoal or mother of coal, 
serves as tinder, but there is no prac- 
tical way to remove it. 

A common cause of fires is the stor- 
age of fresh coal upon or against a pile 
of older, seasoned coal. A certain out- 
door coal pile was built of old, dried 
screenings that had been stored previ- 
ously indoors and were considered thor- 
oughly “seasoned.” The pile was en- 
larged by the addition of fresh screen- 
ings. Although of the same grade and 
from the same mine, the two lots of coal 
were distinct in appearance, as might. 
be presumed. Within 12 days after the 
storage of the second lot of coal, dan- 
gerous heat was discovered along the 
plane of contact between the two lots. 
of coal. The following day steam and 
smoke arose vigorously from the pile 
and, upon its excavation, the coal was 
found in active combustion. 

Another pile was planned to consist 
exclusively of screenings from one mine, 
and four carloads were received. Traffic 
interruption was responsible for the 
completion of the pile much later with 
screenings from a mine in a different 
district. During the placement of the 
first coal, a small, flat bench about three 
feet high had been left inadvertently 
extending along the side of the pile. The 
new coal was stocked upon and against 
this bench. Heating began early and 
continued by daily increasing incre- 
ments to a dangerous point. 

Still another pile contained coal ex- 
clusively from one mine, but part of the 
pile was old screenings while the bal- 
ance was fresh mine-run. Sweating 


started soon and increased rapidly along 
the contact between the two grades of 
(Continued on page 228.) 


coal. 


“The streams, rejoiced that winter’s work is done, 
Talk of tomorrow's blossoms, as they run.” 


© Harold Gray 
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The CRACKING of COAL TARS' 


RESOURCES OF COAL AND COAL 
TAR 


OAL is the world’s’ greatest 

known resource of combustible 
Cee, and the potential source 
of enormous quantities of oil. The 
amount of oil which can be produced 
from the known coal areas reached 
astronomical figures. Through the 
cracking process, oil from coal could 
furnish over 1,000 billion barrels of gaso- 
line. This supply would fill the needs 
of the 29,500,000 motor cars now in use 
throughout the world for over 2,500 
years. The motor fuel would be of high 
anti-knock value, permitting its use in 
high compression motors, and materially 
increasing the mileage obtainable per 
gallon over that possible from ordinary 
gasoline. 

The world’s reserves of bituminous 
coal, sub-bituminous coal, and lignite are 
estimated at 7,000,000,000,000 metric 
tons. The distribution of this vast ac- 
cumulation is shown in Table I. 


Compared with the total available 
supply of coal, the world’s annual con- 
sumption, approximately one and a half 
billion tons, appears small. The 1927 
world’s production of coal, by continents 
and countries, is presented in Table II. 

The utilization of coal in the future 
will probably be in a large measure 
through low temperature carbonization. 
This process has the advantage of pro- 
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Coal great potential source of 
oil—Low temperature carboni- 
zation yields smokeless solid 
fuel, gas and tar—Tar can be 
commercially converted into 
motor fuel by cracking proc- 
ess—Operation of the crack- 
ing process described 


The potential yield of coke from the 
world’s bituminous coal, semi-bitumi- 
nous coal and lignite amounts to 3,000,- 
000,000,000 tons. In addition to this 
amount the cracking of the tars pro- 
duced in the low temperature carboni- 
zation operation would yield, besides 
gasoline, 350,000,000,000 tons of cracked 
coke. 

Fuel gas would also become available 
in enormous quantities, both from the 
carbonization and from the cracking 
process. The potential production of 
this ideal fuel is estimated as 2,300,000,- 
000,000,000 cu. ft. 

The motor fuel available, were all the 
4,000,000,000,000 barrels of tar derivable 
from the low temperature treatment of 
the world’s coal supply subjected to the 
cracking process, would amount to over 
1,000,000,000,000 barrels, sufficient as 
has been said, to supply the needs of the 
world’s present motors for over 2,500 
years. 


THE OPERATION OF THE CRACKING 


CRACKING OF WEST VIRGINIA Low TeM- 


PERATURE COAL TAR 


Quite extensive studies have been 
made of the cracking of low tempera- 
ture tars. A West Virginia bituminous 
coal retorted at low temperature pro- 
duced 25 gallons of tar per ton, the tar 
having the following characteristics: 


WEST VIRGINIA LOW TEMPERATURE 
COAL TAR 


Specific gravi 


1.074 
Flash point, ° C. (Cleveland open cup)... 107 
Viscosity (Saybolt Furol) sec. at 25° C... 206 
0.3 


Distillation Analysis (A. S. T. M.) 
Pet. distilled over 


This tar, cracked under 100 lb. pres- 
sure at an average temperature of 452° 
C. (845° F.), gave a yield of 30 percent 
of motor fuel containing 25 percent tar 


TABLE II.—PRODUCTION OF COAL IN 1927? 
(In metric tons) 


North America: 


ducing a smokeless solid fuel, gas and PROCESS U.S.: Authensite eaedcblacgiousvadiesesa 73,164,000 
ituminous and lignite... 471,556,000 
556, 
large of The operation of the modern cracking 
c e commercially conve into- : 
rocess will best be understood by a de- 
scription following the flow chart of a Lignite ......... 19,769,000 
Power Conference. GRESS JOURNAL, December, 1928, pages Lignite 150;808;711 
+ Research Laboratories, Universal Oil Prod- 397, 898.) MOD ce'adeeesdawesscavisccevedha 13,595,824 
Poland: Coal ........ 
TABLE I.—WORLD RESOURCES OF BITUMINOUS AND SUB-BITUMINOUS COAL AND LIGNITE Lignite 
IN MILLIONS OF METRIC TONS * Russia: Coal ... 
ituminous nous coa ota world 
1,955,521 1,868,452 3,818,973 55.2 
Other countries......................, 284,162 948,454 1,282,616 17.9 Rhodesia, Southern.............. 908,744 
*From U. S. Bureau of Mines, 1928. 


Z Estimates f umber of ntri t li 
*U. S. Bureau of Mines, 1927. in the te 


are included in the total. 
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| Coke, percent by weight..............11.3 
|| 
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acids, or on an acid free basis, a 23 per- 
cent yield. 


CRACKING OF OHIO-INDIANA Low TEM- 
PERATURE COAL TAR * 


An Ohio-Indiana bituminous coal tar 
cracked at 100-lb. pressure and an aver- 
age temperature of 427° C. (800° F.), 
gave 34 percent of motor fuel, or 22 per- 
cent on a tar acid free basis. The 
characteristics of the fuel and a sum- 
mary of the cracking operation are 
shown in the table following: 


CRACKING OF OHIO-INDIANA COAL TAR 


Properties of the Initial Tar 


Flash point ee open cup)........ 54 
Viscosity ‘aybott Furol) sec. at 50° C.. 70 
Tar bases, 1.55 
Distillation Analysis (A. S. T. M.) 
Pct. distilled over °C. 
291 
372 
Coke, percent by weight............. 22.0 


Summary of the Results of Cracking 
Pressure distillate: 


Yield, percent of charging stock..... 40.8 

0.9230 
Motor fuel: 

Yield, on tar acid-free basis, pct..... 22.0 
525 


CRACKING OF UTAH COAL TAR 


Properties of the Initial Tar 
Flash point, © C. (Cleveland open cup). 82 
Fire point, 04 
Viscosity (Saybolt Furol), sec. at 50° C.. 7 


61.0 
Distillation Analysis (A. S. T. M.) 
©. 
Pct. distilled over 
894 
Coke, percent by weight................. 11.0 
Cracking Conditions 
110 
Liquid temperature, ° 435 


Products and Yields, Based on the 
Charging Stock 
Pressure distillate oil: 


PROPERTIES OF THE CRACKED GASOLINE 
(Free from Tar Acids and Bases) 


Benzol equivalent, percent............... 65.0 
PROPERTIES OF FURNACE OR DIESEL OIL 
Yield, percent. . 17.9 
Specific gravity. 0.9315 
Initial B.P., 216 
End B.P., ° Sows 399 


CRACKING OF UTAH Low TEMPERATURE 
CoAL TAR 


Low temperature tar, produced by re- 
torting eastern Utah coal in a modified 
Scottish oil shale retort, was cracked at 
100-lb. pressure and approximately 435° 
C. (815° F.), and gave a yield of 24 
percent of gasoline free from tar acids 
and bases. The product was high in 
anti-knock properties, having a benzol 
value of 65 percent. A full statement of 
the cracking operation is presented in 
the preceding table. 


CRACKING OF NEUTRAL OIL DISTILLATE * 


In some low temperature operations, 
economic conditions make it desirable to 
recover tar acids and pitch from the pri- 
mary tar. There is left a neutral oil 
distillate. Such neutral oils form ex- 
cellent cracking stocks. Neutral oil 
from West Virginia bituminous coal, 
cracked under a pressure of 250 Ib. and 
temperature of about 454° C. (850° F.), 
yielded over 50 percent of motor fuel. 
The benzol equivalent of the product 
was more than 50 percent. It consti- 
tuted an excellent anti-knock fuel for 
high compression motors. The cracking 
operation produced approximately 84 lb. 
of coke per barrel of oil treated. The 
coke was practically ashless and had a 
calorific value of 16,000 B. t. u. per lb: 
Gas was formed to the amount of 840 
cu. ft. per barrel of oil cracked and ap- 
proximated 1,300 B. t. u. to the cu ft. 

The analysis of the initial oil is shown 
in the table below: 


PROPERTIES OF NEUTRAL OIL 


Distillation Analysis (A. S. T. M.) 
°C. 
Pet. distilled over 
Remarks: 


Trace of water. 

3 percent at 210° C. 
56 percent at 300° C. 
Trace of coke. 


CRACKING OF GERMAN LIGNITE OILS 


Cracking tests were also made on a 
German lignite tar and a distillate oil 
from the tar. The tar was cracked at 
90-Ib. pressure and about 438° C. (820° 
F.). The yield of gasoline, on a tar 
acid and base free basis, was 38 percent 
of the oil treated. The distillate oil gave 
a 47 percent yield of gasoline at 150-lb. 


* Egloff and Morrell, International Bituminous 
Coal Convention, Nov. 15, 1926 
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pressure and a temperature of approxi- 
mately 454° C. (850° F.). The details 
of these runs are in the data below: 


CRACKING OF GERMAN LIGNITE TAR AND 
TAR DISTILLATE 


Properties of the In‘tial Oils 
Tar Tar distillate 


Specific gravity............. 0.9734 0.9265 
Flash Saban ° C. (Cleveland 
open cup) . er 127 
149 
Viscovity ( Furol), 
Tar acid, percent........0.. 19.7 2.5 
Tar bases, 1.0 
Neutral oil, percent........ 79.3 
Distillation Analysis (A. S. T. M.) 
Pct. distilled over 
367 316 
377.8 328 
379.4 353 
Coke, percent by weight........... conse TS 
Cracking Conditions 
Pressure (Ib. per sq. in.).......... 90 150 
Liquid temperature, ° C........... 438 454 
Products Derived from Cracking 
Pressure distillate oil, pct.......... 64.4 67.1 
767 571 
Properties of Pressure Distillate Oil 
0.7994 0.8132 
Sulphur, percent. oe. 0.96 
Tar acids, percent.............. 6.5 
Tar bases, percent.............. 2.1 
Distillation Analysis (A. S. T. M.) 
Pct. distilled over °C. °C. 
24 
nae 138 130 
183 178 


PROPERTIES OF THE CRACKED GASOLINE 


(Free from Tar Acids and Bases) 
Specific gravity... 
Initial B.P., ° 


47.4 
0.7762 
Cc 4 


PROPERTIES OF GAS OIL 


Specific gravity............ 
Initial B.P., ° C 


TREATMENT OF PRESSURE DISTILLATION 
DERIVED FROM CRACKING LIGNITE TAR 
The pressure distillate oil may be 
treated by chemical reagents in the fol- 
lowing manner, in order to produce a 
water white, light stable motor fuel: 


(1) Thoroughly agitate the oil 
with 5 percent, by volume of 30° Bé. 
sodium hydroxide solution in order to 
remove the tar acids. Then settle the 
sludge and draw it off. 

(2) Wash well with water. 

(3) Agitate thoroughly with 5 per- 
cent by volume of a 10 percent sul- 
phurie acid solution so as to remove 
the tar bases. Allow the acid sludge 
to settle. At this stage of the chemi- 
cal treatment do not water wash. 

(4) Treat (Continued on page 217) 


| 
Sulphur, percent........... 0.43 0.5 
-9554 
| 


LEGISLATIVE REVIEW 


T NOON on March 4 the second 
A ss last session of the Seventieth 
ak Congress will come to an end. The 
three months’ session, which began last 
December, was marked by continuous ap- 
plication by Congress to the task of dis- 
posing of as many legislative proposais 
as possible. In the final rush to clear 
its calendars both House and Senate dis- 
posed of many bills which have been 
pending during the last two years. Be- 
cause of their controversial nature and 
lack of time to thresh them out, many 
of the bills died in committee or on the 
House and Senate Calendars. All un- 
completed legislation will expire with 
the end of the Congress on March 4, 
and in order to receive further attention 
must be reintroduced in the new Con- 
gress. 


For the purpose of revising the tariff 
President Herbert Hoover, the second 
mining engineer to rise to this position, 
and who will be inaugurated at noon 
on March 4, will call an extra session 
of the Seventy-first Congress. At this 
writing the date of the convening o/ 
this session is not definitely known, but 
reports are to the effect that the new 
Congress will be called in extra session 
early in April. The House Committee 


Congress session closes March 
4—Many bills acted on before 
final adjournment — Uncom- 
pleted legislation goes over to 
next Congress — Extra session 
slated in April to revise the 
tariff—Mining bills receive 
consideration 


on Ways and Means has been conduct- 
ing hearings since January 7, on pro- 
posed tariff changes and is expected 
to be in a position to bring in a new 
tariff bill when the extra session opens. 
While the extra session is to be called 
primarily to deal with the tariff and 
farm relief, the convening of such a 
session will permit the introduction of 
legislation of every character, and if the 
Senate and House appoint all of their 
committees these bodies will be in a po- 
sition to consider such legislation. To 
all intents and purposes the extra ses- 
sion will be similar to regular sessions, 
although the leaders may not permit 
anything but tariff and agricultural leg- 
islation to be voted on. 

After considering the matter for sev- 
eral sessions, Congress finally passed, 
and the President approved, a bill au- 
thorizing war mineral claimants to take 


their cases to the courts. Both House 

and Senate also passed a bill authoriz- 

ing appropriations of $200,000 for in. 

vestigations during the next four years 

by the Bureau of Mines and Department 

of Agriculture as to improved methods 

of recovering potash. The House passed 

a bill to permit patents to 320 acres of 

land containing copper and other min- 

erals at depth without requiring a min- 

eral discovery, but the measure met op- 

position in the Senate committee. An- 
other proposal to meet oppesition was 

one to forbid mineral claimants to ob- 

tain title to the surface of lands entered 

by them in the national forests. Two 

bills on this subject were introduced, 
one applying to all national forests and 
the other to forests in South Dakota. 
The South Dakota bill passed the Sen- 
ate, but was held up in the House com- 
mittee, and the Senate committee de- 
ferred action on the general bill, based | 
on protests from western mineral in- 
terests. 


A law was passed amending the stock- 
raising homestead act so as to protect 
mineral locations on lands covered by 
that. act. A proposal was advanced to 
create a fund to assist cooperative as- 
sociations in the production of mineral 


205 


i 
} 
| 

{ 
| 
| | 
| 


206 THE MINING CONGRESS JOURNAL 


fertilizers. Both Houses passed a bill 
authorizing Idaho Indians to submit to 
the Court of Claims suits for the value 
of gold mined on their lands prior to 
1867. 

A law was passed granting 100,000 ad- 
ditional acres of land for the benefit of 
the School of Mines and Agricultural 
College in Alaska. The House passed 
a bill granting 50,000 acres of land to 
aid in the construction of a hospital for 
disabled miners in Utah, but when the 
Senate passed the measure with an 
amendment making a similar grant for a 
hospital in Arizona, the bill was held 
up in the House. 

Legislation was also passed by both 
Houses regarding mineral leases to lands 
of the Osage Indians in Oklahoma. These 
lands are to be subjected to a lease until 
1958, but not more than 25,000 acres 
shall be leased annually. Provision is 
also made to compensate owners of land 
for pollution caused by mining opera- 
tions. A bill was also passed by both 
bodies for reports by the War Depart- 
ment as to prevention of pollution of 
rivers in Pennsylvania and Ohio. Leg- 
islation was introduced for the sale of 
the remainder of the coal and asphalt 
deposits of Oklahoma Indians. 

Congress was asked to continue until 
June 30, 1930, the Federal Oil Conserva- 
tion board and the special government 
counsel who are prosecuting the naval 
oil reserve leases. Continuation of a 
fund under which the Government would 
call another conference of maritime 
countries to consider prevention of pol- 
lution of navigable waters was also 
requested. 

A congressional committee, which has 
been investigating adjustment of land 
grants to the Northern Pacific Railroad, 
which involves the classification of min- 
eral lands, has been unable to conclude 
its work, and Congress passed a bill 
continuing its activities until the end of 
the next regular session, and directing 
the Interior Department to withhold ap- 
proval of the adjustment of the grant 
until June 30, 1930. 

Legislation was proposed to create a 
congressional committee: to recommend 
a policy concerning the public lands and 
national forests, and several Senators 
announced their intention of renewing in 
the next Congress legislation to turn over 
the public lands to the states in which 
they are located. 

The session ended without action by 
Congress on any of the proposals which 
had been advanced during the past two 
years for regulation of the coal industry 
by a government commission. The last 
action on this matter was the appoint- 
ment by the Senate Interstate Committee 
of a subcommittee of three members to 
digest the testimony taken during the 
past year in its investigation of condi- 


tions growing out of the suspension of 
union miners in Pennsylvania, Ohio and 
West Virginia. As the Senate commit- 
tee was active in this matter, and as in 
a previous Congress the House commit- 
tee was unable to report out a bill, the 
House Committee on Interstate Com- 
merce took no action on the coal ques- 
tion. 

Publicity of income tax refunds was 
advocated in the Senate and was not 
decided until the closing days of the 
session. Senator McKellar, of Tennes- 
see, led a movement for public records 
of consideration and decision of tax re- 
funds and under opposition of the Treas- 
ury Department revised his proposal on 
three occasions, the last one providing 
for public hearings and decisions of tax 
refunds of more than $10,000 by the 
Joint Congressional Committee on In- 
ternal Revenue Taxation. 

Congress passed and the President ap- 
proved a law forbidding interstate com- 
merce in goods mined or manufactured 
by convict labor, but the law will not 
take effect until 1934, in order to permit 
prisons, both Federal and state, which 
require their convicts to produce va- 
rious articles, to adjust themselves to 
the law. 

While Congress at its recent sessions 
disposed of many legislative proposals, 
it left behind as many more suggestions 
which will be the basis for consideration 
in future sessions. 

The following is a summary of recert 
action by Congress on numerous bills: 


MINERAL LANDS 


H. R. 15919. This bill authorizes patents 
to 320 acres of land containing at depth 
copper, lead, zinc, gold, or silver and 
their associated minerals, without a dis- 
covery of mineral, but requiring com- 
pliance with other conditions of the lode 
mining laws. Passed by the House. 

S. 5269. This bill proposes to forbid 
mining locators in the Black Hills and 
Harney National Forests from acquiring 
any right to the surface of the land. 
The bill would restrict the locations to 
prospecting and mining and the taking 
of mineral deposits, and would forbid the 
occupation of the land for any other pur- 
pose than prospecting or mining. Passed 
by the Senate. 

S.1347. This bill permits claimants 
under the war mineral act to file within 
one year (until February 13, 1930) suit 
in the Supreme Court of District of Co- 
lumbia to review decisions of the Sec- 
retary of the Interior on questions of 
law. The claimants would have the right 
of appeal to the Court of Appeals of 
the District of Columbia and the United 
States Supreme Court. Enacted into 
law. 

H. R. 496. This bill authorizes appro- 
priations of $50,000 for each of the next 


March, 1929 


four years to enable the Bureau of Mines 
and Bureau of Soils to conduct chemical 
engineering and manufacturing research 
to determine improved methods and 
cheaper processes for recovering potash 
from leucite, alunite and other potash- 
bearing deposits in the United States. 
Passed by the Senate. 

S. 3949. This bill amends the stock- 
raising homestead act by providing that 
the act shall not interfere with mineral 
locations or entries on lands under the 
stock-raising homestead law. Enacted 
into law. 

S. 5691. Mr. Jones (Rep., Wash.), by 
request. This bill proposes to establish 
a fund of $1,000,000 in the Federal land 
banks from which to make loans to co- 
operative associations for the production 
of mineral fertilizer. The loans would 
be for 20 years without interest and 
would be made to cooperative associa- 
tions organized for the purpose of leas- 
ing or purchasing lands for the produc- 
tion of mineral fertilizer by the feeding 
of lime, gypsum, granite and shale to 
poultry and livestock. Loans to the in- 
dividual associations would not exceed 
$25,000. The bill authorizes the Interior 
Department to grant the associations the 
right to remove lime and other minerals 
for this purpose from the public lands. 
Banking and Currency. 

H.R. 12520. This bill allows the Nez 
Perce Indians of Idaho to file claims in 
the Court of Claims for gold mined with- 
out authority from their land prior to 
the treaty of June, 1863, and its approval 
in April, 1867. These claims shall not 
exceed one-eighth of the gold mined. 
Passed by the Senate. 

H.R. 10157. This bill grants 100,000 
acres of land to aid the School of Mines 
and Agricultural College in Alaska. 
Enacted into law. 

H.R. 15732. This bill grants 50,000 
acres of land in Utah and a similar 
amount in Arizona to aid in establishing 
hospitals for disabled miners. Passed by 
the Senate. 

H. R. 16527. This bill authorizes the In- 
terior Department to purchase land for 
the Alabama and Coushatta Indians in 
Texas, subject to certain mineral and tim- 
ber interests. Passed by the Senate. 


INDIAN LANDS 


S. 2360. This bill continues until 1958 
the restrictions against the land of the 
Osage Indians in Oklahoma. It provides 
that not more than 25,000 acres of their 
land shall be leased annually. Provision 
is made for arbitration of damages to 
private land by pollution from mining 
operations, with appeal to the Secretary 
of the Interior. Passed by the House. 

H. R. 16990. Mr. Sutherland (Rep.. 
Alaska). This bill validates mineral land 
entries by the Hammon Consolidated 
Gold Fields Corporation and by Andrew 


bs 
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Anderson and Fred M. Johnson in Alaska. 
Public Lands. 

S.J. Res. 196. This resolution author- 
izes the President to negotiate with the 
governors of Oklahoma and Texas con- 
cerning the transfer of land involved in 
the decision of the Supreme Court as to 
the boundary line between these states in 
the bed of the Red River. Passed by the 
Senate. 

S. 4691. This bill extends the provisions 
of section 18A of the leasing law to 
lands in Utah which were withdrawn by 
the President on October 4, 1909. The 
extension will be for 12 months after 
approval of this bill. Reported by the 
House Committee on Public Lands. 

H. R. 13484. This bill authorizes the 
War Department to investigate methods 


to prevent the pollution of the west 


branch of the Susquehanna River in 
Pennsylvania and the Auglaize, Blanch- 
ard and Ottawa Rivers in Ohio. Enacted 
into law. 

H. R. 17022. Mr. Hastings (Dem., 
Okla.). This bill provides for the saie 
of the remaining coal and asphalt de- 
posits in lands of the Choctaw and Chick- 
asaw Indians in Oklahoma. The lands 
are to be reappraised and sold to the 
highest bidder at public auction. The 
sale would be of both leased and un- 
leased lands. If the lands are not sold 
at three public auctions, they would be 
offered to the highest bidder regardless 
of the reappraised value. The lands 
would be paid for within five years from 
sale. Indian Affairs. 

H. J. Res. 413. Mr. Sproul (Rep., 
Kans.). This resolution proposes an in- 
vestigation by the Federal Trade Com- 
mission as to whether the prohibition 
act is being violated by the sale by the 
Standard Oil Company of a process for 
recovering drinkable alcohol from indus- 
trial aleohol. Interstate Commerce. 

H. R. 479. This bill authorizes the In- 
terior Department to grant oil and gas 
prospecting permits and leases to the 
Oregon Basin Oil and Gas Company of 
Wyoming. Passed by the House. 


CONGRESSIONAL INQUIRIES 


S. Res. 320. Mr. Walsh (Dem., Mont.). 
This resolution proposed to approve a 
minority report from the Public Lands 
Committee criticizing the Interior and 
Justice Departments for delay in cancel- 
ing a contract of the Sinclair Crude Oil 
Company for the purchase of government 
royalty oil from the Salt Creek Wyoming 
field. 

H. J. Res. 398. This resolution directs 
the Interior Department to withhold ap- 
proval of adjustment of land grants to 
the Northern Pacific Railroad until June 
30, 1930, and continuing the joint con- 
gressional committee which has been in- 
vestigating the grants until the end of 
the next regular session of Congress in 
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15919—Douglas (D., Ariz.). 
House. 
5269—Norbeck (R., S. Dak.). 


by Senate. 


‘EE 


17022—Hastings (D., Okla.). 
Oil 


Lands 


Revenue 


S. 5223—McKellar (D., Tenn.). 
mittee. 
Labor 
Into Law. 
H.R. 393—Wagner (D., N. Y.). 
Industry 


Committee. 
Immigration 


ouse. 
Power 


House. 
Transportation 


S. 5582—Sheppard (D., Tex.). 


IMPORTANT BILLS REVIEWED IN THIS ISSUE 


Mineral Land Patents. Passed by the 


.R. 
s. Forest Mining Rights. Passed by Senate. 
8. 1347—Oddie (R., Nev.). War Mineral Court Appeal. Enacted Into Law. 
R. 496—Potash Investigations. Passed by the Senate. 
8. 5691—Jones (R., Wash.). Mineral Fertilizer Loans. 
. R. 12520—Nez Perce Indian Mining Claims. Passed by the Senate. 

R. 10157—Land Grant to Alaskan School of Mines. Enacted Into Law. 

R. 15732—Land Grants for Miners Hospitals in Utah and Arizona. Passed 
8. 
R. 
R. 


eatin ~~~ on Osage Indian Lands in Oklahoma. Passed by the 


13484—-Stream Pollution Inquiry. Enacted Into Law. 
Lease of Oklahoma Indian Coal Lands. 


8. Res. 320—Walsh (D., Mont.). Oil Contract Cancellation. 


H. J. Res. 398—Northern Pacific Land Grants. Passed by House and Senate. 
H. R. 13899—Land Titles in Michigan. Passed by Senate. 
8S. J. Res. 203—Steiwer (R., Ore.). Public Land Policy. 


S. 5399—Bruce (D., Md.). Tariff Commission Changes. | 
Tax Refund Review. Reported by Com- 


H.R. 7729—Forbid Interstate Commerce im Goods of Convict Labor. Enacted 


Unemployment Census. 


H. R. 17011—Larsen (D., Ga.). Anti-Trust Law Penalties. } 
H. J. Res. 414—Brand (D., Ga.). Currency Board Effect on Prices. 
8S. 5452—Alien Property Claim Extension. Passed by Senate. 
H.J.Res. 365—World’s Fair at Chicago in 1933. Passed by House and Senate. | 
H.R. 450—War Department Purchases of Military Supplies. Reported by 


H. R. seemed,” (D., Tex.). Limitation on Visits of Aliens. Passed by the 
ouse. 
H. R. 16926—Free (R., Calif.). Skilled Immigrants Preference. Passed by the 


H.R. 8305—Muscle Shoals Lease. Reported by Committee. 
H.R. 15213—Power Leases on Indian Irrigation Projects. Passed by the 


Steel Cars. 
S. 5608—Reed (D., Mo.). Natural Gas Regulation. 
H. R. 16697—Peavey (R., Wis.). Level of Great Lakes. 
S. 4937—Black (D., Ala.). Radio Station Operation by Public Utilities. 


1930. Passed by the House and Senate. 

H. R. 13899. This bill authorizes the is- 
suance of patents to 160-acre tracts of 
land in Michigan which have been held 
under claim or color of title for more 
than 20 years on payment of $1.25 per 
acre. Passed by the Senate. 

S. J. Res. 208. Mr. Steiwer (Rep., 
Oreg.). This resolution proposes the 
creation of a joint congressional com- 
mittee of five Senators and five Repre- 
sentatives to study present laws regard- 
ing the public domain and the national 
forests. The committee is to report De- 
cember 1 on a plan to divide the public 
land into separate classes with a view to 
its disposition into private ownership. 
The committee is to report recommenda- 
tions for relief of the states affected by 
the fact that the forests do not yield 
taxes to the states. Public lands. 

S. Res. 316. Mr. Ashurst (Rep., Ariz.). 
This resolution provides for an investi- 
gation by the Public Lands Committee 
as to the establishment of additional na- 
tional parks and changes in boundaries 


of present parks, reporting during the 
next regular session of Congress. Pub- 
lic Lands. 

S. Res. 303. Mr. Frazier (Rep., N. 
Dak.). This resolution increases from 
$30,000 to $60,000 the expenses of the 
Indian Committee in its investigation of 
Indian Affairs. The resolution also pro- 
vides for continuation of the investiga- 
tion during the next Congress. Expenses 
Committee. : 

S. 5624. Mr. McNary (Rep., Oreg.). 
This bill grants to the State of Oregon 
1,000,000 acres of land heretofore re- 
served for national forests. The pro- 
ceeds from the sale, lease, or other dis- 
position of the land shall be used for 
the construction of public buildings at 
the state capital. Agriculture. 


NATIONAL PARKS 


H. R. 5729. This bill creates the Oua- 
chita National Park in Arkansas, but pro- 
tects existing mineral rights to the land. 
Reported by the Public Lands Com- 
mittee. 
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S. J. Res. 206. This resolution author- 
izes the President to appoint a commis- 
sion of five members to inspect the areas 
involved in the proposed adjustment of 
the boundaries of the Yellowstone Na- 
tional Park in Montana and Wyoming, 
reporting by January, 1931. Passed by 
the Senate and reported by the House 
Committee on Public Lands. 

S. 3001. This bill authorizes a revision 
of the boundaries in the Yellowstone Na- 
tional Park, but provides that existing 
mineral rights shall not be effected. 
Passed by the Senate and reported by 
the House Committee on Public Lands. 

S. 5014. This bill grants public lands to 
the city of Bozeman, Mont., but reserves 
the mineral rights to the Government. 
Passed by the Senate. 

H.R. 310. This bill authorizes an ad- 
dition to the Cache National Forest in 
Idaho, subject to existing valid entries. 
Reported by the Senate Public Lands 
Committee. 

S. 5566. Mr. Pittman (Dem., Nev.). 
This bill adds certain lands in Lincoln, 
Nye and White Pine Counties, Nev., to 
the Nevada National Forest. Public 
Lands. 

S. 5543. This bill establishes the Grand 
Teton National Park in Wyoming, but 
protects existing mineral rights to the 
land. Passed by the Senate and reported 
by the House Committee on Public 
Lands. 

S. 3940. Mr. Bratton (Dem., N. Mex.). 
This bill grants 76,667 acres of land for 
the benefit of the Eastern New Mexico 
Normal School at Portales. Reported 
by the Public Lands Committee. 

S. 5374. Mr. Larrazolo (Rep., N. Mex.) 
and H. R. 16281, Mr. Morrow (Dem., 
N. Mex.). These bills grant 2,000,000 
acres of land to aid in the establishment 
of a military and industrial school in 
New Mexico. The bills appropriate 
$750,000. Public Lands. 

S. 5399. Mr. Bruce (Dem., Md.). This 
bill amends the Tariff Commission Act 
by providing for 12 members of the com- 
mission for 12-year terms, the commis- 
sioners to divide themselves into divisions 
with one member in charge of each to 
pass on matters before the commission 
in order to overcome present delays in 
disposing of the work. It also provides 
for a public relations counsel to repre- 
sent the public before the commission. 
The bill repeals the flexible provision of 
the tariff law and takes from the Presi- 
dent the authority to change tariff duties. 
The bill proposes that the commission 
shall report proposed tariff changes to 
Congress and that Congress shall author- 
ize such changes. The commission would 
have authority to recommend the trans- 
fer of articles between the free and 
dutiable lists and would also be unre- 
stricted as to the amount of duty it may 
recommend. Finance. 


S. 5223. This bill provides for review 
of tax refunds of more than $10,000 by 
the Board of Tax Appeals. Reported 
by the Judiciary Committee. 

H. R. 7729. This bill forbids the ship- 
ment in interstate commerce of goods 
mined or manufactured by convict labor. 
It would not take effect until January 
19, 1934. Enacted into law. 


UNEMPLOYMENT CENSUS 


H. R. 393. Amendment to by Mr. Wag- 
ner (Dem., N. Y.). This amendment pro- 
vides that in taking the census in 1930 
the Census Bureau shall collect figures 
as to employment and unemployment. 

S.5614. Mr. Reed (Rep., Pa.). This 
bill creates the positions of Undersecre- 
tary and two Assistant Secretaries in 
the Department of Labor. Labor. 

H. R. 17078. Mr. Howard (Dem., Okla.). 
This bill authorizes the establishment by 
the Interior Department of an employ- 
ment agency for the Indian Service to 
procure employment for Indians. It ap- 
propriates $50,000. Indian Affairs. 

H. R. 17011 and H. R. 17012. Mr. Lar- 
sen (Dem., Ga.). These bills provide for 
increased penalties for violation of the 
anti-trust laws. Instead of penalties of 
$5,000 as now provided, the bills would 
provide penalties of from $25,000 to 
$100,000. Judiciary. 

H. J. Res. 414. Mr. Brand (Dem., Ga.). 
This resolution proposes an investigation 
by the Banking Committee of the House 
as to whether the policies of the Federal 
Reserve Board since 1925 have had the 
effect of decreasing commodity prices. 
Rules. 

S. 5684. This bill proposes to termi- 
nate the War Finance Corporation on 
April 4. Passed by the Senate. 

S. 5452. This bill extends until March 
10, 1930, the time within which claims 
for the return of property may be filed 
with the Alien Property Custodian. 
Passed by the Senate and reported by 
the House Interstate Commerce Com- 
mittee. 

H. J. Res. 365. This resolution invites 
foreign countries to participate in a 
World’s Fair in Chicago in 1933, which 
will show the advance of industries dur- 
ing the past century. Passed by the 
House and Senate. 

H. R. 16793. Mr. Johnson (Rep., Wash.) 
This bill proposes to continue in the gov- 
ernment service research specialists be- 
yond their retirement age. Civil Service. 

H.R. 11526. This bill authorizes the 
construction of 15 cruisers, including 
armor and armament, at a cost of not 
more than $17,000,000 each, and one air- 
craft carrier costing not more than 
$19,000,000. Enacted into law. 


MILITARY SUPPLIES 


H.R. 450. This bill authorizes the War 
Department to place orders of $1,000,000 
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each during the next five years for mili- 
tary supplies with private plants to edu- 
cate them in government requirements 
for materials in war. Reported by the 
Military Committee. 

H. J. Res. 395. Mr. Wainwright (Rep., 
N. Y.), and S. J. Res. 204. Mr. Reed 
(Rep., Pa.). These resolutions provide 
for a commission of four members of 
the House, four members of the Senate, 
the Secretaries of War, Navy, Agricul- 
ture, Commerce and Labor, and five 
civilians representing labor, industry, 
capital, agriculture and the professions 
to report next December proposed leg- 
islation to mobilize all the resources of 
the country during war. Rules and Mili- 
tary Committees. 

H. R. 14156. This bill appropriates 
$125,000 for the construction of a can- 
non powder blending unit at the govern- 
ment arsenal at Dover, N. J. Passed by 
the House. 

H. R. 5780. This bill provides for pay- 
ment of additional compensation to em- 
ployes of the Bethlehem Steel Company 
under naval contracts as granted by the 
National War Labor Board in 1918. 
Passed by the Senate. 

H. R. 13825. This bill authorizes the 
construction of power plants and gas and 
oil storage systems at various army 
posts. Passed by the Senate. 

H. R. 16503. Mr. James (Rep., Mich.). 
This bill authorizes the construction of 
power plants and oil and gas storage 
systems at various army posts. Mili- 
tary Affairs. 

H.R. 16457. Mr. Box (Dem., Tex.). 
This bill authorizes the Orange Car and 
Steel Company, of Orange, Tex., to sue 
the Government for recovery under con- 
tracts during the war for the construc- 
tion of ships. Claims. 

H.J. Res. 391. Mr. Bulwinkle (Dem., 
N. C.). This resolution increases the 
membership of the House of Representa- 
tives from 435 to 480 members. Judi- 
ciary. 

H.R. 11725. This bill reapportions the 
membership of the House on the basis of 
the last census. Under the measure the 
following state would gain Representa- 
tives: California, 6; Michigan, 4; Ohio, 
3; New Jersey and Texas, 2 each; Ari- 
zona, Connecticut, Florida, North Caro- 
lina, Oklahoma and Washington, 1 each. 
The following states would lose Repre- 
sentatives: Missouri, 3; Indiana, Iowa, 
Kentucky and Mississippi, 2 each; Ala- 
bama, Kansas, Louisiana, Maine, Massa- 
chusetts, Nebraska, New York, North 
Dakota, Pennsylvania, Tennessee, Ver- 
mont and Virginia, 1 each. Passed by 
the House and reported by the Senate 
Committee. 

S. J. Res. 205. Mr. Capper (Rep., 
Kans.). This resolution proposes a con- 
stitutional amendment, providing that 
aliens shall not (Continued on page 217) 
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PROGRESS in TREATING MINE TIMBERS 


HE last report by this committee 
was presented at the December, 
1926, meeting of the American 
Mining Congress, but it was not pub- 
lished and received no wide circulation. 
Since that time material progress has 
been made in extending the use of treated 
wood by the mining industry. New 
plants have been put into operation at 
several mines, old plants have continued 
to produce treated timber, and the pur- 
chase of commercially treated timber and 
ties has increased. At least one of the 
producers of wood preservatives has 
placed a specialist in the field to promote 
the sale of its product and to be of serv- 
ice to the mining industry. 


TREATMENT BY COMMERCIAL WOOD PRE- 
SERVING PLANTS 


There are about 90 commercial wood 
preserving plants in the country using 
pressure processes. With few exceptions, 
these plants, until recent years, have 
given little attention to the mining indus- 
try and have not tried very hard to 
secure business in this field. Some com- 
panies have sought mine business, how- 
ever, and have sold appreciable quantities 
of treated ties and mine timbers. The 
interest in the commercial treatment of 
mine material is increasing both among 
the mine operators and the wood pre- 
servers, and the business should show 
very material growth in the next few 
years. 

The wood impregnating industry in the 
United States is a large, highly special- 
ized industry, which has been developed 
for the main purpose of supplying pre- 
served timber. The users of commercially 
treated wood for the most part are large 
industrial concerns, such as railway, tele- 
phone, telegraph, and power corporations, 
which are financially able to build and 
operate large-scale treating plants, but 
have decided that it is good business and 
more convenient or economical to take 
advantage of this specialized service. 
The commercial plants afford an oppor- 
tunity for the mines to secure all the 
advantages of pressure treatment with a 
good preservative without the necessity 
of investing in expensive equipment and 
training men to operate it. Reliable com- 
mercial plants can be depended upon to 
do their work thoroughly, and they can 
furnish much better treatment than will 
be obtained if the mining company treats 
for itself in open tanks. Mines in remote 
regions may be able to secure the bene- 
fits of treated timber only by erecting 
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plants and treating for themselves, but 
any mine within reach of a commercial 
treating plant can buy pressure-treated 
timber or have its own timber treated on 
contract. 

Metal mines in the United States, on 
account of their being mostly situated in 
regions remote from commercial treating 
plants, have been chiefly dependent on 
their own treating plants, although a few 
of them have been able to take advantage 
of commercial treatment. Most coal 
mines, however, are more favorably situ- 
ated in parts of the country where treat- 
ing plants are available within practicable 
distances, hence coal mines are the princi- 
pal users of commercially treated mine 
timber. In the coal mining districts of 
Pennsylvania, Indiana, and Illinois, a 
number of mine operators are regularly 
using mine ties treated with zinc chloride 
in commercial wood preserving plants. 
Others have purchased small orders from 
time to time. Several coal mines have 
also installed commercially creosoted ties 
in surface tracks and underground. With 
the expected revival of better business 
conditions in the coal mining industry, 
following the various adjustments now 
going on, a decided increase in use of 
treated timbers may be confidently ex- 
pected. 


In many of the leading mining districts 
mines are so situated that timbers can 
be routed from their point of origin 
through a commercial treating plant with 
little, if any, addition in transportation 
charges. Many railroads have a treating- 
in-transit rate that permits the stopping 
of shipments of timber at commercial 
plants for treatment without any increase 
in the through rate to the point of de- 
livery. 

Several of the commercial plants are 
equipped to frame timbers to the mine 
operator’s specifications before treatment. 
In some mining districts treated timbers 
and ties can be obtained through various 
mine lumber dealers who sell framed, 
treated timbers and treated ties direct to 
mine operators, the timber dealer having 
the timber cut, seasoned, and then treated 


in a commercial plant before delivery to 
the mine operator. Several wood preserv- 
ing plants have large tracts of standing 
timber, and supply treated timbers and 
ties to mine operators according to speci- 
fications of the purchaser; or treat on 
contract timbers supplied by the mine 
operators and mine timber dealers. 
Lists of commercial wood preserving 
plants and data on standard specifica- 
tions for pressure treatment can be ob- 
tained, on application, from the Service 
Bureau, American Wood Preservers’ As- 
sociation, 10 South La Salle Street, Chi- 
cago, Ill., and from the U. S. Forest 
Products Laboratory, Madison, Wis. 


TREATING CosTS 


The cost of treatment is a fixed charge 
against the timber, and will not vary 
greatly, regardless of which one of the 
business arrangements mentioned above 
is employed. The cost of treatment in 
commercial plants compares very favor- 
ably with the cost of operating a private 
plant, when a reasonable figure is al- 
lowed for all the important factors that 
enter into the cost of treatment, including 
a fair return on the investment. Legiti- 
mate charges include (1) cost of timber 
f. o. b. origin; (2) peeling or sawing; 
(3) seasoning; (4) freight; (5) han- 
dling; (6) preservative; (7) labor at 
treating plant; (8) fuel or power in 
operating plant; (9) delivery to mine; 
(10) interest, maintenance, and deprecia- 
tion on investment in treating plant and 
equipment; and (11) operators’ profit. 


TYPICAL COSTS OF PRESSURE TREATMENT 
WITH COAL TAR CREOSOTE IN COM- 
MERCIAL PLANTS 


6 lb. Rueping treat- 
ment 80-20 creosote- 
coal tar mixture. 


Large timbers : 
Per 1000 bd. ft. (83.3 cu. ft.) $20.00 — $28.00 
Per set of three timbers 
(12” dia. x 8’) 250 bd. ft. 5.00— 5.75 
Small timbers 
Per 1000 18.00 — 26.00 
Pee -0.22— 0.32 
Per mine tie (6” x 8” x 
0.44— 0.64 


A specific example follows from actual 
cost reported by a coal mine operator in 
an eastern district: 


SPECIFIC EXAMPLE OF COMMERCIAL CRE- 
OSOTED TIE COSTS 


Tie, 6” x 8” x 6’, f. o. b., origin.......... $0.63 
Freight to treating 12 
Treatment (6 Ib. Rueping 80-20 creosote- 

coal tar mixture) 
Freight to -10 
.02 
Treated tie $1.35 
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TY = COSTS OF PRESSURE TREATMENT 
WITH ZINC CHLORIDE IN COM- 
MERCIAL PLANTS 


At \% lb. At 1 Ib. 
per cu. ft. per cu. ft. 
Large timbers 
Per 1000 bd. ft. (83.3 
$12.00-$18.00 $15.00-$20.00 
0.15- 0.22 0.18- 0.24 
Per set of 3 ee 
12” in. dia. 
long (250 bd. tt). 3.00- 4.50 8.75- 5.00 
‘Small timbers : 
Per 1000 bd. ft...... 10.00- 16.00 13.00- 18.00 
0.12- 0.18 0.15- 0.22 
Per mine tie (6” x 8” 


Per mine tie (6” x 8” 
6’ 


0.25- 0.40 0.30- 0.40 


The cost of treatment with zinc chloride 
-at various commercial plants ranges from 
-about $12 to $18 per 1,000 board feet for 
large timbers and lumber (15 to 22 cents 
per cubic foot) for treatment with one- 
half pound of zinc chloride per cubic foot, 
which has been standard for many years 
in timber for surface construction and 
railway crossties. The cost for treat- 
ment with an average retention of 1 
pound per cubic foot is about $15 to $20 
per 1,000 board feet (18 to 24 cents per 
cubic foot). For timbers used under- 
ground, the higher absorption is prefer- 
able on account of the greater fire re- 
sistance and greater protection against 
decay under conditions of maximum 
severity. 

The following costs are reported by one 
coal mine operator for commercial treat- 
ment of 5 by 6 in. by 5%-ft. mine ties: 
Zine chloride (% lb. per cu. ft.), 13% 
cents per tie; creosote, 6-pound Rueping 
with a mixture containing 80 percent 
creosote and 20 percent coal tar, 21 cents 
per tie. 


SPECIFIC INSTALLATIONS OF COMMER- 
CIALLY TREATED TIMBER 


In the anthracite region, where the 
Philadelphia and Reading Co., with its 
private pressure plant, has for 20 years 
been demonstrating the advantages of 
using treated timber, three other leading 
anthracite companies have in the past 
two years adopted the use of treated 
timber. 

One of the principal obstacles to com- 
mercial treatment is that in many of the 
anthracite mines the great variations in 
height of working make it difficult to 
standardize on any few sizes of sets, with 
the result that some companies hesitate 
to order treated timber, knowing they 
must cut the legs to length at the mine 
after treatment. At least one company 
has adopted the policy of purchasing 
treated timber and sawing off legs where 
necessary, believing it can sacrifice a con- 
siderable part of the ultimate maximum 
life, rather than forego the benefits of 
using treated timber. It has calculated 
that an increased life of only a few years 
on treated material spoiled by cutting, if 
realized, would more than repay cost of 
treatment. 
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Fig. 1.—Red oak mine ties 
treated with zine chloride, 
awaiting shipment from a 
commercial wood preserving 
plant. Ties are 5" x 6” x 6’ 
and 6” x 7" x 6' in size. 


Fig. 2.—Green red oak mine 

ties stacked for air seasoning 

at a commercial wood pre- 
serving plant. 


Fig. 3.—Zine chloride treated 

logs installed October, 1926, 

in a coal mine near Terre 
Haute, Ind. 


The Lehigh Coal and Navigation Com- 
pany, after considerable experimental 
work with various preservatives in 1925 
and 1926, is reported to have purchased 
in 1927, 1,500 sets treated with zinc 
chloride, and 1,500 sets treated with 
Ac-Zol. 

The Weston Dodson Coal Company in- 
stalled, in 1928, 56 sets of zinc chloride 
treated timber in its Pine Hill colliery. 


Fig. 4.—Part of the season- 

ing yard at the treating plant 

of the H. C. Frick Coke Co., 

Leckrone, Pa. Yard locomo- 
tive in foreground 


The treatment added about one-third to 
the cost of the timber delivered. 
Chicago, Wilmington and Franklin 
Coal Co.—Since the destruction of its 
open tank creosoting plant at Orient, IIl., 
by fire in June, 1924, this company has 
been buying commercially treated timber 
to supply its treated timber needs. A 
number of other coal companies in the 
same bituminous region have also been 


Sen. 
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Fig. 5—End of treating cyl- 

inder at Leckrone, Pa. The 

cylinder is 7 ft. in diameter 
and 27% ft. long. 


Fig. 6.—Operating room, 
gauge board and preservative 
weighing apparatus at the 
H. C. Frick Coke Co. timber 
treating plant, Leckrone, Pa. 


Fig. 7—Monorail system of 
loading treated material from 
treating trams to truck or 
railway car. H. C. Frick 
Coke Company, Leckrone, Pa. 


cents. 


buying commercially treated timber. 
Ordinarily these companies are buying 
creosoted ties for surface railway tracks 
and zinc chloride treated mine ties and 
timbers for underground use. Treatment 
with zinc chloride is said to add one-third 


or more to the cost of the timber de- 
livered at the mines of this region, which 
is an economical investment on an annual 
cost basis. 

The O’Gara Coal Company is reported 
to have installed several carloads of zinc 
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chloride treated mine ties and creosoted 
mine ties in coal mines in Illinois in the 
past year. The ties are purchased from 
commercial wood preserving companies. 

The Valier Coal Company is reported 
to have installed at Valier, Ill., zinc 
chloride treated mine ties purchased from 
a commercial treating plant in 1926, and 
to be using zinc chloride treated ties for 
all permanent installations, both surface 
trackage and underground. Some zinc 
chloride treated timbers have also been 
used in wooden mine doors. 

The Butler Consolidated Coal Company, 
Wildwood, Pa., is installing a zine chlo- 
ride treated stairway in a new concrete 
air shaft. The timber is to be treated 
with 1 pound of zinc chloride as a pro- 
tection against fire as well as rot. 

The Saxon Coal Company in 1926 began 
using commercially treated ties and lag- 
ging in its coal mine near Terre Haute, 
Ind. The cost of untreated sawed mixed 
oak ties and sawed lagging is estimated 
at $32.75 per 1,000 bd. ft., delivered at 
the mine. The cost for zinc chloride 
treated material is approximately $50 per 
1,000 bd. ft. The average life of un- 
treated material is approximately three 
to five years, which is only about one- 
third to one-fourth of what may be ex- 
pected from the treated timber. 

The Temple Fuel Company, at Aguilar, 
Colo., is reported to have installed a ship- 
ment of creosoted timber at its Brodhead 
mine. The timber was framed before 
treatment and then creosoted by the 
Rueping empty cell process. It is too 
early yet to obtain useful service records. 

The Colorado Fuel and Iron Company 
in 1927 installed 1,475 5 by 6 in. by 5 ft. 
lodgepole pine ties treated by the Rueping 
process with 5 pounds per cubic foot of 
a mixture of coal-tar creosote and petro- 
leum. They are all marked with dating 
nails so they can be found and identified 
readily in the future. This company re- 
ports that red spruce (Douglas fir) mine 
ties, untreated, cost about 41% cents each 
installed, and creosoted pine about 67% 
Since the treated ties can be 
expected to last several times as long as 
the untreated, the treated ones will prove 
much the cheaper in the long run. 


STANDARDIZATION OF MINE TIMBER 
SIZEs 


One of the principal obstacles to ad- 
vancing the use of commercially treated 
timbers and ties is the great variety of 
lengths and sizes used by different mining 
companies. The adoption of standard 
sizes for mine drift sets has permitted 
some mines to anticipate their needs for 
at least a year in advance. With respect 
to mine ties, there are so many different 
sizes in use that commercial treating 
plants can not profitably undertake to 
carry all sizes in stock, since they have 
no means of measuring the probable de- 
mand for each size. 
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Fig. 8.—Layout of a pressure plant in Pennsylwania for treating mine ties and timbers. 

A, treating cylinder; B, condenser; C, power unit, which includes (1) vacuum pump, 

(2) air compressor, (3) general service pump, (4) pressure pump, (5) motor for power 
unit; D, underground measuring tank and pump. 


If the number of sizes of ties that are 
to be treated could be reduced to three 
or four stock sizes that would fill all re- 
quirements for this class of treated ma- 
terial, the commercial plants would be 
enabled to stock such sizes and maintain 
a supply of treated ties at the plant ready 
for immediate shipment. The cost of 
manufacture of such material could, in 
the opinion of several leading wood pre- 
serving companies, be considerably re- 
duced. 


PRIVATELY OWNED TREATING PLANTS AT 
MINES 


H. C. Frick Coke Co.—During 1927 the 
H. C. Frick Coke Company installed and 
put into operation at Leckrone, Fayette 
County, Pa., a pressure plant with an 
estimated annual capacity, on a two-shift 
basis, of about 500,000 cu. ft. of timber. 
The plant serves a group of mines owned 
by the company in this neighborhood. 
Natural ground conditions were used to 
advantage in planning the unloading, 
loading, and storage of timber. The stor- 
age yard lies on a side hill paralleling 
the railroad supply track and a public 
road. Green timber is received on rail- 


road cars and shifted to a track well up 
on the hillside. Unloading is then done 
by means of gravity roller conveyors to 
storage lower down. Seasoned timber is 
loaded by the same conveyor onto trams 
for treatment, the trams being placed 
lower down on the hillside. The trams 
are shifted about the yard and into the 
cylinder by a steam locomotive. Treated 
timber is loaded directly from the treat- 
ing trams to railway cars or automobile 
trucks by means of a monorail hoist, for 
delivery to the mines. 

The treating retort is 8 ft. in diameter 
and 27% ft. long, and is designed to 
operate at pressures ranging up to 250 
pounds per square inch, and temperatures 
up to more than 200° F. It will hold 
from four to five trams of ties or posts, 
and can treat approximately 250 to 300 
ties or posts per charge. Superimposed 
above the treating retort is a second 
cylinder, which can be used in heating 
preservatives or when treating by the 
Rueping empty-cell process. This cylin- 
der is 8 ft. in diameter and 22 ft. long 
and has a capacity of 13,000 gallons. 
The scale tank, beneath the treating re- 
tort, will weigh charges of preservative 


up to 18,900 pounds. The sump tank is 
6 ft. in diameter by 28 ft. long. There 
are three vertical storage tanks, each 10 
ft. in diameter by 24 ft. in height, with 
a capacity of over 14,000 gallons each; 
three air receivers, a condenser, air com- 
pressor with electric motor, vacuum pump 
with separate motor, and a general serv- 
ice pump. 

The plant is provided with a fireproof 
building, the boiler plant being in a sepa- 
rate room. Between the boiler room and 
the main room is a room containing two 
mixing vats of wood construction with 
lead lining. These vats are approxi- 
mately 3 ft. deep, 3 ft. wide, and 5 ft. 
long. In these vats the fused zinc chlo- 
ride is reduced to approximately 50 per- 
cent solution, which is then transferred to 


the storage tanks and diluted to working: 


strength, about 4% percent. 

The treating plant is equipped to treat 
with either oils or water soluble preserva- 
tives. The present practice is to treat 
material for surface use with coal-tar 
creosote, injecting about 6 pounds per 
cubic foot by the Reuping empty-cell 
process. All material going into the 


mines is treated to refusal with zinc- 
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chloride solution by the full-eell process, 
injecting on the average the equivalent 
of 0.75 of a pound of the dry salt per 
cubic foot. The plant has not been oper- 
ating long enough to give comparative 
records on the life of treated and 
untreated timber. From past experience 
with occasional lots of treated timber, 
however, the company expects a life of at 
least 15 years from the treated timber, 
while the average life of untreated tim- 
ber in its mines has been about four 
years. 

The Consolidated Lumber and Supply 
Company built a pressure plant at Indi- 
ana, Pa., in 1926, with a treating cylinder 
63 in. in diameter and 24 ft. long, which 
‘ean be operated at pressures ranging up 
to 225 pounds. The two storage tanks 
are 10 ft. in diameter by 22 ft. in height 
and have a capacity of approximately 
12,800 gallons each. The plant serves 
about 30 to 40 mines in the vicinity. The 
accompanying photographs show an in- 
side view of the operating room of the 
plant and a view in the tie-seasoning 
yard. The cost of the plant and yard 
layout was a little less than $25,000. The 
material awaiting treatment is stored and 
handled on the yard with great care in 
order to provide good seasoning condi- 
tions and to guard against decay during 
the seasoning period. 

The principal species of wood treated 
are oak, maple, beech, ash, and birch, the 
larger percentage being mixed oaks. The 
preservative used is coal-tar creosote, 
which is injected under a pressure of 
about 200 pounds per square inch and at 
a temperature of 190° to 200° F. The 
absorption obtained varies from about 
5% to 6 pounds per cubic foot in ties, 
drift, and shaft timbers and lagging. 
During 1927, with the plant operating 
only part time, it treated over 36,000 mine 
ties and 94,500 ft. board measure of drift 
timber, shaft timber, and lagging. 

Steam for the operation of the plant 
is obtained from a boiler plant, which is 
necessarily operated for other purposes, 
hence the cost of the wood preserving 
plant is low. Aside from the men han- 
dling the timber and loading trams, only 
one man is required for the operation of 
the plant. 

The Inspiration Consolidated Copper 
Company, at Inspiration, Ariz., is install- 
ing during the present year a pressure 
plant fcr treating mine timbers and lag- 
ging. The plant will have a capacity of 
160 to 250 cu. ft. per charge. It is stated 
that the preservative used will be zine 
chloride. The amount of timber to be 
treated is estimated at 2,000 to 4,000 bd. 
ft. daily of sawed Douglas fir timbers 
and sawed lagging. 

The United Verde Copper Company, 
Jerome, Ariz., is installing a pressure 
treating plant for treating its mine tim- 
bers with zinc chloride. The treating 
cylinder is 5 ft. 6 in. inside diameter by 
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Fig. 9.—Operating room and 
treating cylinder at the mine 
timber treating plant of the 
Consolidated Lumber and 
Supply Co., Indiana, Pa. The 
treating cylinder is 63 in. by 
24 ft. m size and treats ties 
and timber for a large num- 
ber of mines in the vicinity. 


Fig. 10.—Mine ties seasoning 

for treatment. Consolidated 

Lumber and Supply Com- 
pany, Indiana, Pa. 


Fig. 11—Comparison of 
treated and untreated timber 
after 4 years’ service in the 
Primero mine of the Colorado 
Fuel and Iron Company, 
Primero, Colo. The wun- 
treated timber (at left) is 
decayed at the bottom while 
the treated timber beside it 
is sound. 


32 ft. long, and has a capacity of 310 
cu. ft. per charge. A mixing tank of 
1,000 gallons capacity will be provided 
with steam coils, and the zine chloride 
solution will be elevated from this tank 
to the 5,000-gallon storage tank by means 
of a 5% by 3% by 5 in. duplex pump. 
The vacuum will be supplied by an Inger- 
soll-Rand 10 by 5 in. (Imperial type 15) 
vertical double acting belt-driven unit. 
The retort is equipped with 2-in. pipe 
steam coils providing 180 sq. ft. of radiat- 
ing surface. It will be filled by gravity 
from the storage tank, and pressure will 
be maintained by a small duplex pump 
equipped with a governor to maintain a 
constant pressure. 

The Miami Copper Company built a 
small pressure treating plant at Miami, 
Ariz., and commenced to operate it in 
June, 1925. An illustrated description of 
the plant was presented in the 1925 re- 


port of this committee. Mr. J. H. Hens- 
ley, Jr., mine superintendent, makes the 
following report of the activities during 


1927. The results obtained from the 
treated timber thus far will be found 
later in this report. 

“Our timber treating operations for 
the year 1927 were as follows: 


imber treated, bd. ft... .. 1,452,363 
Zine chloride used, Ib. ................. 77,431 
Zine chloride used, Ibs. per cu. ft....... 0.63977 
Cost Cost Per M 

Direct labor ... . $3,806.13 $2.61996 
4,817.26 3.31684 
1,349.33 0.92906 
Total .. ‘ ‘$9,971.72 


“The above costs do not include any 
charges for air, steam, vacuum, water or 
depreciation of plant.” 

The Cleveland Cliffs Iron Mining Com- 
pany has remodeled the open-tank treat- 
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ing plant at its Athens mine, Negaunee, 
Mich., by adding two open-tank treating 
vats of concrete, 8 ft. deep,.20 ft. long, 
and 14 ft. wide at the top. Each vat 
holds about 40 average size round tim- 
bers per charge. Both vats are equipped 
with steam coils and with removable 
covers to reduce evaporation and heat 
losses during treatment. The original 
plant was described in the 1924 report of 
this committee (Fifth Standardization 
Bulletin, 1926, pages 112 to 118). The 
steel treating tanks of the original plant 
are now used as mixing tanks for pre- 
paring the zinc chloride solution. The 
zine chloride is purchased in the solid 
form and reduced to a solution strength 
of about 4 1/5 to 5 percent. Borings are 
taken every day to observe the penetra- 
tion of preservative. It averages about 
1 in. in the sapwood of maple and birch 
round timbers, but sometimes goes as 
high as 1% in. The penetration in the 
heartwood at the ends and in the framing 
is usually slight. The plant can now 
treat two or three times as much timber 
in a day as formerly, using but three 
men, which is one less than before. 

Colorado Fuel and Iron Company.— 
The open-tank treating plant of this com- 
pany at Primero, Colo., was described in 
the 1926 report of this committee. An 
illustrated description was also published 
in the MINING CONGRESS JOURNAL, July, 
1926. The plant used coal-tar creosote 
chiefly, but made some experimental 
treatments with Ac-Zol. The good re- 
sults obtained with both treatments, after 
four years service, were described in the 
1926 report of this committee. When 
the mine was closed in 1928 the treated 
timber was still good and observations 
of the timber were to be continued for a 
year. The practice of putting dating 
nails in all classes of timber as it is in- 
stalled has been followed for the past 
few years and is of great value in study- 
ing the service obtained. The experi- 
ments at Primero, over a five-year period, 
have proven conclusively to the company 
the value of treating timber and ties for 
all entries or places having a life of five 
years or more. The company is also con- 
vinced that it pays to treat all lagging 
to be used with treated timber. Un- 
treated lagging often permits the roof to 
fall, leaving the treated timbers standing 
in the falls. 

Since its installation in 1922 the Pri- 
mero plant has treated, by the open-tank 
process, 52,353 cu. ft. of timber, at a re- 
ported cost of 10.8 cents per cubic foot, or 
$9.05 per 1,000 ft. board measure. 

The Moctezuma Copper Company 
(Phelps Dodge interests) is treating mine 
timbers with zinc chloride in an open-tank 
plant installed in 1926 at Nacozari, 
Mexico. The timbers treated are said to 
be western yellow pine. It is reported 
that about 10,000 cu. ft. of timbers are 
treated yearly. 


THE MINING CONGRESS JOURNAL 


The Mexican Corporation, Inc., is in- 
stalling an open-tank plant at its metal 
mines near Fresnillo, Nacatecas, Mexico, 
for treatment with zinc chloride. 


SERVICE RECORDS 


Coal-Tar Creosote 


Records are numerous on the life of 
ties and timber treated with coal-tar creo- 
sote and used above or below ground, and 
it is not necessary to repeat old records 
here. The following records of service or 
of new experiments with creosoted tim- 
ber have not been reported before: 


The Chicago, Wilmington and Franklin 
Coal Company creosoted 600 hewn oak 
ties, 5 by 5 in. by 6 ft. in size, at its 
Orient, Ill., open-tank plant, and laid 
them in 1,200 ft. of main haulage track 
underground in its Orient No. 1 mine in 
1923. During December, 1927, heavier 
steel was laid on these ties in place of 
the original. It was found. during the 
operation that all of the ties were sound 
and serviceable except eight that had 
been damaged by wrecks or by respiking. 
These ties have already given two years 
more service than the average life of 
similar ties untreated, and they will no 
doubt serve four or five times as long. 

The Linton Coal Company reports that 
creosoted white oak timbers in its mine 
at Linton, Ind., are still sound after eight 
years’ service. Untreated timber in the 
same place has a life of about two years. 


Zine Chloride 


The use of zinc chloride above and 
below ground has been extensive, and 
numerous records of the service given 
have been published. The following 
records have not hitherto been presented: 

The Miami Copper Company, of Miami, 
Ariz., reports as follows concerning the 
pressure-treated timber in its mine: 


“A rather detailed report of our service 


records for zinc treated timber to date 
follows: 


“The first zinc chloride treated timber 
sent underground was placed in the N 
1150 E 540 W drift on the 720 level, in 
June, 1925. Since then 2,300,000 bd. ft. 
of Douglas fir and Texas pine have been 
treated and placed in the various drifts 
and raises of the mine. Of this amount 
all is in good condition, showing no rot, 
with the exception of one cap and one 
post of 6 by 6 in. Douglas fir in the N 
1050 E 250 N drift on the 360 level; one 
round Texas pine post in the N 885 E 
202 E drift on the 820 level; and one 
8 by 8 in. Douglas fir post in the N 600 
E 202 N drift on the 690 level. 

“The post and cap on the 360 level 
were found to be partly decayed four 
months after they were placed, which 
was in August, 1925. The post on the 
820 level was found to be rotten about 
two months after it was placed. The sur- 
rounding timber on both the 360 and 820 
levels was sound, and has remained so. 
Hence, it seems reasonable to suppose 
that: these pieces of timber were rotten 
before they were treated and that the 
operator did not notice the fact. 
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“The post on the 690 level was in good 
condition, except that for a distance of 
about 2 in. on each side of a wound about 
a foot long, an inch deep, and an inch 
wide, at the bottom of the post. This 
wound had been made by tearing out a 
large sliver, probably by blasting. As 
the average depth zinc chloride solution 
penetrates Douglas fir sawed stock is half 
an inch, this post could be considered 
untreated in the part now decaying. 


“In 1925, during the months of May, 
June, and July, 33 treated Douglas fir 
sets, 11 untreated Douglas fir sets, and 
36 Port Orford cedar sets were placed in 
the N 1,000 E 540 N and the N 1,150 
E 540 W drifts on the 720 level. The 
treated sets are all sound. Five 
of the untreated Douglas fir posts, 22 
cedar posts, and 10 cedar caps show 
signs of decay. The decaying cedar sets 
are mostly in the E 540 drift. Of the 
19 cedar sets in the N 1,150 drift, only 
one post shows decay. The atmospheric 
conditions at.the time the timber in these 
two drifts were placed were identical. 
However, as development has progressed, 
the air in the E 540 drift has become 
more humid, and that in the N 1,150 
drift dryer. This difference in humidity 
is undoubtedly the cause of the cedar in 
the E 540 drift failing so much more 
rapidly than that in the N 1,150. This 
contention is borne out by the fact that 
the timber is rotting at the top of the 
drift, where the air is the most humid, 
faster than at the bottom, and also by 
the fact that farther south in the same 
drift where the air is dryer cedar posts 
older than those farther north are sound. 


“On the 420 level, in the N 1,218 E 
250 E drift, 44 sets of round Texas pine 
posts and 6 by 6 in. Douglas fir caps 
were placed in June and July, 1927. 
Some sets were treated and some were 
not, there being about the same number 
of each. Within a month the untreated 
posts had a heavy coating of fungus over 
their upper portions, which were kept 
moist by the outgoing humid air. The 
treated posts and the caps were unaf- 
fected. When this drift was holed and 
dry No. 3 air forced through, the fungus. 
dried up, and except for a slight punki- 
ness the infected posts seem in good con- 
dition. 

“In 1925, on the 690 level, in the N 600 
E 202 drift, 21 untreated Douglas fir 
sets were placed in October, 31 treated 
Douglas fir sets in November, and 16 
Port Orford cedar sets in December. Of 
the untreated Douglas fir sets, three posts 
show decay, two to a considerable amount. 
The Port Orford cedar and the treated 
timber is all in good condition, with the 
exception of the treated post already 
mentioned. The air in this drift is good, 
and it will probably be several years be- 
fore any real comparison can be made 
between the respective lengths of life of 
Port Orford cedar and the treated and 
untreated Douglas fir. 


“On the 1,000 level, however, a dif- 
ferent condition exists. There the air is 
very humid, the ground moist, and the 
temperature above normal. Under these 
conditions timber rots very quickly, and 
comparisons can more easily be made. 
All of the treated timber is in good condi- 
tion. Of the 58 Port Orford cedar sets, 
all placed since December 1, 1925, 44 
posts and 2 caps are decayed, 1 post being 
quite rotten. No untreated Douglas fir 


sets were placed in this drift, but the 
blocking, the braces at the bottom of the 
posts to the ties, and the ties were un- 
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treated Douglas fir. These are all badly 
decayed. 


“In August, 1926, 8 by 8 in. untreated 
Douglas fir stringers were placed as 
braces between the posts north of No. 5 
shaft on the 1,000 level. The posts are 
treated Douglas fir, and were placed in 
January and February of the same year. 
The posts are all in good condition, but 
the untreated stringers, wherever they 
are in contact with moist earth, are badly 
decayed. 


“It is thus seen that under conditions 
such as exist on the 1,000 level, untreated 
Douglas fir has a life of about one year; 
that Port Orford cedar shows appreciable 
decay in two years; and that zinc chlo- 
ride treated Douglas fir, being as yet 
undamaged by decay, will have a much 
longer life than either of the other two 
woods. 


“The treated timber, both Douglas fir 
and Texas pine, is universally in a state 
of good preservation, and it is impossible 
at present to estimate its probable life.” 


The Vandalia Coal Company in 1922 
installed in its mine at Dugger, Ind., 
about 350 mine ties and posts pressure 
treated with % pound of zine chloride 
per cubic foot. In 1928, after six years’ 
service, the mine management reported 
that all of the treated material was 
sound, whereas the average life of un- 
treated material was three to six years. 
Hence, the advantage of treatment has 
been demonstrated in this period. 

The Taylor Coal Company has demon- 
strated the superiority of treated ma- 
terial in its mine at Herrin, Ill., where 
about 1,300 mine ties pressure treated at 
a commercial plant, installed in 1922, 
were sound when inspected in 1927, 
whereas untreated material has a short 
life. The treated ties were manufactured 
by sawing in two at the mine full-size 
railroad ties, which were treated before 
delivery. Sawing after treatment un- 
doubtedly exposed untreated wood at the 
center of the ties, and the maximum life 
of the treated material will probably be 
less, therefore, than would normally be 
expected. 

The Cambria Coal Company, in No- 
vember, 1926, installed in its Meadow- 
brook mine at Zeising, W. Va., several 
hundred mixed oak sawed ties pressure 
treated with % pound zine chloride per 
cubic foot. At the same date several 
hundred untreated hewed ties were in- 
stalled for comparison. In July, 1928, 
10 of a group of 200 untreated ties were 
showing fungus growth and incipient de- 
cay, whereas 200 treated ties inspected 
were all perfectly sound. Therefore, 
even in this short period, 19 months of 
service, the treated ties have demon- 
strated their superiority. The average 
life of untreated ties in this mine is esti- 
mated at four to six years. The treated 
ties should last considerably longer. 

The treated ties obtained from a com- 
mercial wood preserving plant in Indiana 
are 4 by 6 in. by 5% ft. mixed hard- 
woods. The cost is reported as 75 cents 


each, delivered at the mine, as compared 
to untreated, hewed ties obtained locally 
at 30 cents delivered. The treated ties, 
however, are a higher grade, and of more 
uniform quality, hence the above figures 
includes both a difference in quality and 
a difference in freight costs. 

Clinton District—The average life of 
untreated surface tracks at coal mines in 
the Clinton, Ind., district is not more 
than six years at the most. The Fergu- 
son Coal Company in 1922 laid 5,000 
crossties treated by the Card process, 
with % pound zinc chloride and 2 pounds 
of creosote per cubic foot, in surface 
tracks at its mine near Clinton. The 
treated ties in 1928 were still all sound, 
whereas untreated ties would have had to 
be replaced in this period, 

Deep Vein Coal Company.—One of the 
earliest installations of zine chloride 
treated timber underground in the IIli- 
nois and Indiana fields was in the Deep 
Vein Coal Company (Ebbw Vale) No. 4 
mine at West Terre Haute, Ind., where 
a carload of oak crossbars treated with 
% pound of zinc chloride per cubic foot 
at a commercial wood preserving plant 
was installed in 1912. In 1922, when the 
workings were abandoned, a number of 
the treated crossbars were recovered. 
The average life of untreated crossbars 
was stated as one year. The recovered 
bars were placed in the No. 5 mine, and 
in 1926, after 14 years service, were re- 
ported to be still sound and apparently 
good for many additional years. This is 
one of the most convincing demonstra- 
tions of the increased service rendered by 
treated material over untreated. 


Ac-Zol 


The Colorado Fuel and Iron Company, 
at its Primero mine, soaked timbers in 
Ac-Zol solution and placed them under- 
ground in 1922 along with several sets of 
untreated timber. In 1926 the treated 
sets were taken from their original loca- 
tion and reset in the main entry. The 
untreated timbers were so decayed that 
they were not worth moving, but all but 
three sets of the treated timber were 
sound, and it was found that the treated 
sets which showed decay had been 
trimmed off after treatment. 

New experiments with Ac-Zol treated 
timbers were started in 1928 by the Colo- 
rado Fuel and Iron Company at Berwind, 
Colo. 

At the United Verde Extension mine, 
Jerome, Ariz., experiments were started 
in 1922 with Douglas fir timbers soaked 
in Ac-Zol solution for different periods of 
time up to 96 hours. At last report, in 
March, 1928, the treated timbers were 
practically all sound after four to six 
years service, while a high percentage of 
the untreated timbers placed at the same 
time were either badly decayed or re- 
moved for decay. Timbers which had 
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been soaked in Ac-Zol and placed in 1922, 
1923, and 1924 were practically all still 
sound in March, 1928, but a few of the 
treated timbers were showing decay after 
four to six years of service. The fungus 
attack on timbers that had been treated 
appeared to be chiefly due to injury or 
bruising of the timber after treatment. 
On treated lagging placed on the 800-ft. 
level behind concrete sets in 1922, a few 
lagging were showing decay after six 
years service, the untreated lagging was 
largely decayed and part had been re- 
placed. 


On the 1,100-ft. level one or two treated 
posts are showing decay. Shaft timbers 
that were treated and placed in 1924 
were said to be still sound, but some un- 
treated station posts had been replaced in 
three years on account of decay. 


Several experimental installations of 
Ac-Zol treated timber in various other 
coal mines have been reported. 


Arsenic 


The Anaconda Copper Mining Com- 
pany, having large quantities of arsenic 
as a by-product, has undertaken to de- 
termine its value and suitability as a 
mine timber preservative. Its pressure 
treating plant at Rocker, Mont., is now 
treating with arsenic solution only. The 
following statement by Dr. H. C. Gardi- 
ner, of the Anaconda Copper Mining 
Company, tells of the experiments which 
have been made or are under way: 


“Localities in eight different mines in 
Butte were selected in which experimen- 
tal treated timbers could be placed. 
Places were chosen which would, first, 
likely be open to inspection for a number 
of years, and, secondly, in which timbers. 
were known from past experiences to 
decay very rapidly. One hundred thirty- 
two pieces (44 mine sets) round timber, 
having a cubical content of approximately 
6 cu. ft. per piece, were treated with 
solutions of both sodium arsenite and 
arsenious acid by the full-cell process and 
placed in these various localities. No 
difficulties were met in securing the net. 
retention desired even in quantities of 
over 1 pound of dry salt per cubic foot. 
These experimental installations have 
been in place over two years. Results 
so far obtained have come up to full 
expectations. 

“In addition to these pressure treated 
mine sets, 86 mine sets (258 pieces), with 
a total cubical content of about 1,540 
cu. ft. of wood, mostly seasoned pine, 
were treated during the summer of 1926 
in a small open tank plant at the Leon- 
ard mine. These timbers were put into 
place in various localities in the Leonard 
and East Colusa mines, during the sum- 
mer and early fall of 1926. A solution 
of sodium arsenite worked out in our 
laboratories, which has a comparatively 
low alkalinity, was used in the treatment. 
Uniformly good depths of penetration 
and net retention of solution were se- 
cured. In this same plant during the 
winter of 1926 and up until April 1, 1927, 
21,890 cu. ft. of square framed Douglas 
fir timber to be used in an air raise in 
the Tramway mine were treated with 
this same low alkalinity sodium arsenite- 
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solution. In this most difficult wood to 
treat an average depth of penetration of 
about 3/16 in. was secured with a net 
retention of about 3/10 pounds of the dry 
salt per cubic foot of wood. 


“In January, 1927, the company started 
to use the low alkalinity sodium arsenite 
solution in its pressure treating plant at 
Rocker, Mont. Since this plant has been 
operating on this solution, approximately 
one and one-half million cubic feet of 
square sawed Douglas fir mine timber, 
planking, and pole stubs have been 
treated.” 


Wolman Salts 


It is known that a number of installa- 
tions of timber treated with Wolman salts 
have been made in mines during the past 
several years, but the committee has thus 
far been unable to secure information on 
the present condition of the timber from 
the mining companies using it. 


NEw PUBLICATIONS 


The Carnegie Institute of Technology 
has recently published a 300-page bulletin 
(No. 33) on “Methods and Costs of 
Treating Mine Timber: What to Treat 
and What Life to Expect,’ which was 
prepared by Mr. L. D. Tracy, coal min- 
ing engineer of the U. S. Bureau of 
Mines, and Mr. N. A. Tolch, research fel- 
low, Carnegie Institute of Technology. 
The bulletin goes into the subject very 
exhaustively and gives much information 
of value to anyone interested in the sub- 
ject of mine timber preservation. The 
practices followed and results obtained at 
various mines are discussed in detail. 
The bulletin also contains a bibliography 
which lists- most of the literature of im- 
portance bearing on the subject. Copies 
may be purchased from the Carnegie In- 
stitute of Technology, Pittsburgh, Pa., at 
$2 each. 

Bureau of Mines Bulletin 235, “Mine 
Timber, Its Selection, Storage, Treatment 
and Use,” by R. R. Hornor, H. E. Tufft, 
and G. M. Hunt, was published in 1925. 
It contains much useful information di- 
rectly applicable to the timber problems 
of a mine operator. Copies may be ob- 
tained from the Superintendent of Docu- 
ments, Government Printing Office, 
Washington, D. C., for 30 cents, cash or 
money order. (Stamps and personal 
checks not accepted.) 


STATISTICS ON WooD PRESERVATION 


The U. S. Forest Service, through the 
American Wood Preservers’ Association, 
issues a statistical report each year show- 
ing the amount of timber treated with 
different preservatives for different pur- 
poses, the quantities of preservatives 
used, range of prices paid for the princi- 
pal preservatives, location, number and 
ownership of the wood preserving plants 
of the country, ete. The total quantity 
reported treated in 1927 was over 345,- 
000,000 cu. ft. The largest quantity re- 
ported previously was 289,000,000, in 
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1926. Over 244,000,000 gallons of creo- 
sote, creosote-petroleum and creosote-tar 
mixtures and over 22,000,000 pounds of 
zinc chloride were used in 1927, in addi- 
tion to 631,000 gallons of miscellaneous 
preservatives. 

A total of 5,824,717 bd. ft. of mine 
timber was reported as treated. 


Copies of the report may be obtained 
free from the U. S. Forest Service, Wash- 
ington, D. C.; the Service Bureau, Ameri- 
can Wood Preservers’ Association, 10 
South La Salle Street, Chicago, Ill; or 
the Forest Products Laboratory, Madi- 
son, Wis. 

CONCLUSIONS 


It has been established beyond the 
shadow of a doubt that proper preserva- 
tive treatment is very effective in pre- 
venting decay under all conditions above 
or below ground where untreated timber 
decays. The mass of evidence available 
from a great variety of sources is com- 
pletely convincing. The economy of 
using treated timber in places favorable 
to decay but where long life is desired 
has also been thoroughly established by 
the experience of many mining companies 
as well as by railroads and other users. 
Preservatives, properly applied and intel- 
ligently used, save both timber and 
money. Every mining company using 
timber in considerable quantities and 
spending money for replacing decayed 
timber in permanent openings should take 
advantage of the opportunity for operat- 
ing economies offered by the use of 
treated timber, both above and below 
ground. 

No one can say which of the several 
preservatives that may be used will give 
to timber the longest life per dollar in- 
vested. The question will probably never 
be answered completely. Good results 
can be expected of coal-tar creosote, zinc 
chloride, and sodium fluoride, as well as 
from some proprietary preservatives that 
have been tried. It is poor policy to delay 
the use of preservatives until the best 
has been found and adopted as the stand- 
ard for the industry. It is also illogical 
to await the results of one’s own experi- 
ments with various preservatives before 
adopting a general treating policy. By 
the time the first experiments are com- 
pleted new preservatives will be sug- 
gested, new experiments must be started 
to give them a trial, and the process may 
be repeated indefinitely. In the meantime 
the timber and money that might have 
been saved by using any one of a half 
dozen preservatives are being wasted. 

The logical procedure is to adopt some 
preservative which is economically avail- 
able and which has shown itself to be 
effective, and to use it as extensively as 
practicable, either in a company plant or 
through commercial wood preserving 
plants. Experiments can be started at 


the same time and added to year by year 
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if desired, in order to search for possible 
improvements in preservative or treating 
practice, but in the meantime the savings 
resulting from the extensive use of a 
preservative will be accruing. 

The committee urgently recommends 
that all mining companies give favorable 
consideration to the use of preservatives 
for wood above and below ground, and 
that they profit by the experience of the 
growing list of companies which have 
adopted the use of treated timber as 
standard practice. 


The foregoing report is submitted as 
information by the joint Subcommittees 
on Preservation of Mine Timbers, whose 
membership is as follows: 


‘CoaAL MINING BRANCH 
COMMITTEE ON MINE TIMBER 


Warren R. Roberts, Chairman 


Subcommittee No. 2, Preservation of Mine 
Timbers: 

Geo. M. Hunt (Chairman), U. S. For- 
est Products Laboratory, Madison, Wis.; 
R. L. Adams, chief engineer, Old Ben 
Coal Corpn., Christopher, Ill.; W. L. Af- 
felder, assistant to president, Hillman 
Coal & Coke Co., 2306 First National 
Bank Bldg., Pittsburgh, Pa.; R. W. Aus- 
tin, Austin & Wood, North Third Street, 
Clearfield, Pa.; M. E. Haworth, chief 
engineer, Hillman Coal & Coke Co., First 
National Bank Bldg.; Pittsburgh, Pa.; 
J. A. Helson, superintendent of treating 
plant, Joyce-Watkins Co., Metropolis, IIl.; 
J. C. Quade, chief engineer, Saline County 
Coal Corpn., Harrisburg, Ill.; M. H. Sell- 
ers, timber agent, Chicago, Wilmington 
& Franklin Coal Co., Carbondale, IIl.; 
D. A. Stout, chief engineer of mines, 
Colorado Fuel & Iron Co., Pueblo, Colo.; 
H. E. Tufft, Grasselli Chemical Co., Cleve- 
land, Ohio. 


METAL MINING BRANCH 
COMMITTEE ON MINE TIMBER 


Frank H. Probert, Chairman 


Subcommittee No. 1, Preservation of Mine 
Timbers: 


Geo. M. Hunt (Chairman), U. S. For- 
est Products Laboratory, Madison, Wis.; 
Dr. H. C. Gardiner, care Anaconda Cop- 
per Mfg. Co., Anaconda, Mont.; J. H. 
Hensley, mine superintendent, Miami 
Copper Co., Miami, Ariz.; J. L. Hyde, 
Mine Timber Dept., Cleveland Cliffs Iron 
Co., Ishpeming, Mich.; C. N. Kerr, Serv- 
ice Bureau, American Wood Preservers’ 
Association, 10 South La Salle Street, 
Chicago, Ill.; Gerald Sherman, consulting 
mining engineer, Phelps Dodge Corpn., 
P. O. Box 1158, Douglas, Ariz.; H. E. 
Tufft, Grasselli Chemical Co., Cleveland, 
Ohio. 
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be included in the 
count of population 
under which mem- 
bers of the House are chosen. Judiciary. 


LEGISLATIVE 
REVIEW 


(From page 208) 


IMMIGRATION MEASURES 


S. 5447. Mr. Metcalf (Rep., R. I.). 
This bill proposes to give preference to 
skilled labor in the admission of aliens 
under the quota restriction law. Immi- 
gration. 

H. R. 16927. Mr. Box (Dem., Tex.). 
This bill provides that after July 1, 1929, 
no alien shall be considered as visiting 
the United States temporarily if he 
comes to this country to seek employ- 
ment. Passed by the House. 

H. R. 16926. Mr. Free (Rep., Calif.>. 
This bill proposes that after July 1, 
1929, preference shall be given to 50 per- 
cent of aliens entering the country under 
the restriction law to those who are 
skilled in a particular business or science. 
Passed by the House. 


H. J. Res. 402. Mr. Chindblom (Rep., 
Ill.). This bill extends until July 1, 1930, 
the time of taking effect of the national 
origin provision of the immigration law. 
Immigration. 


A similar bill was rejected in the Sen- 
ate Immigration Committee by a vote 
of 4 to 7. 


H. R. 8305. This bill proposes the lease 
of the Muscle Shoals, Alabama, nitrate 
and power project to the American 
Cyanamid Company and the Air Nitrates 
Corporation. At one session of the Mili- 
tary Committee the bill was rejected, but 
at a later session it was reported. 

S. 5375. Mr. McMaster (Rep., S. Dak.). 
This bill authorizes a survey of the Mis- 
souri River in South Dakota for the pur- 
pose of selecting a dam for generating 
electric power for the manufacture of 
by-products from agricultural products. 
Commerce. 


H. R. 15213. This bill authorizes 10-year 
leases by the Interior Department for 
power development on Indian irrigation 
projects. . Passed by the House. 

S. 4710. Mr. Phipps (Rep., Colo.). This 
bill authorizes the sale under 25-year 
contracts of surplus power developed 
under the Grand Valley reclamation proj- 
ect in Colorado. Passed by the Senate. 

H. R. 14674. Mr. Taylor (Dem., Colo.). 
This is similar to the foregoing. Re- 
ported by the House Irrigation Com- 
mittee. 


S.J. Res. 201. This resolution forbids 
the Federal Power Commission from is- 
suing permits or licenses affecting the 
Colorado River or tributaries except the 
Gila River and tributaries. Passed by 
the Senate. 

H. J. Res. 388. Mr. Taylor (Dem., Colo.) 
This is similar to the foregoing. Inter- 
state Commerce. 


S. 3770. This bill authorizes the Fed- 
eral Power Commission to issue permits 
and licenses on the Fort Apache and 
White Mountain Indian Reservations in 
Arizona. Passed by the Senate and re- 
ported by the House Indian Committee. 


TRANSPORTATION BILLS 


H. R. 16841. Mr. Garber (Rep., Okla.). 
This bill provides that the Interstate 
Commerce Commission shall divide itselt 
into divisions of one or more membet1s 
and shall hold meetings once a year in 
four places in each rate group. Inter- 
state Commerce. 

H. R. 16883. Mr. Summers (Rep., 
Wash.). This bill authorizes the Inter- 
state Commerce Commission to assign 
to individual commissioners or to boards 
of employes of the commission certain 
classes of matters for action. Interstate 
Commerce. 

S. 5718. Mr. Fess (Rep., Ohio). This 
is similar to the foregoing. Interstate 
Commerce. 

S. 5582. Mr. Sheppard (Dem., Tex.). 
This bill provides that railroads shall use 
steel or steel underframe cars in the pas- 
senger train service. Interstate Com- 
merce. 

S.5412. Mr. Copeland (Dem., N. Y.). 
This bill extends sections 204 and 209 
of the transportation act to coastwise 
water carriers. Interstate Commerce. 

S. 5608. Mr. Reed (Dem., Mo.). This 
bill proposes to subject the transporta- 
tion of natural gas to the jurisdiction 
of the Interstate Commerce Commission. 
Judiciary. 

H. R. 16697. Mr. Feavey (Rep., Wis.). 
This bill proposes to maintain the level 
of the Great Lakes by forbidding the 
diversion of water therefrom except 
under regulation of the War Department. 
Rivers and Harbors. 

H. J. Res. 396. Mr. Denison (Rep., Ill.). 
This resolution proposes an investigation 
by the War Department at a cost ot 
$150,000 as to the desirability of con- 
structing the Nicaraguan Canal. Inter- 
state Commerce. 

S.J. Res.117. Amendment to by Mr. 
Hawes (Dem., Mo.). This amendment 
provides for an investigation by three 
army engineers and two civilian engi- 
neers as to the desirability of construct- 
ing the Nicaraguan Canal. 

S. 4937. Amendment to by Mr. Black 
(Dem., Ala.). This amendment provides 
that permits for operation of radio sta- 
tions shall not be granted to public util- 
ity corporations. 

H. R. 16570. Mr. Vestal (Rep., Ind.). 
This bill provides for the regulation of 
the ownership of inventions of govern- 
ment employes and the control and ad- 
ministration of government-owned pat- 
ents. The President would be authorized 
to sell or liegnse such patents. Patents. 
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THE CRACKING 
OF COAL TARS 


(From page 204) 


with 5 lb. of 60° Bé. 
sulphuric acid per 
barrel, drawing off 
the acid sludge after settling. There 
should be no water at this stage of the 
procedure. 

(5) Agitate with an additional 5 
lb. of 66° Bé. sulphuric acid. The 
acid sludge is allowed to settle and is 
then drawn off. 

(6) Thoroughly wash the oil with 
water, preferably by the shower 
method. 

(7) Neutralize the acid compounds 
left in the oil by the addition of 3 
percent by volume of a 16° Bé. sodium 
hydroxide solution. The sludge is 
allowed to settle and is drawn off. 

(8) Subject the chemically treated 
pressure distillate oil to steam and 
fire distillation, at a relatively low 
temperature, approximately 135° C. 

(9) Wash with 8° Bé. sodium hy- 
droxide solution to give a finished 
motor fuel. 


Application of the above treatment to 
a sample of distillate produced a motor 
fuel of plus 25 color Saybolt, stable to 
sunlight for 3 days. It was negative to 
the doctor and corrosion tests and con- 
tained 10 mg. of gum per 100 ¢.c. There 
was no trace of tar acids or bases pres- 
ent in the finished gasoline. The sul- 
phur content of the motor fuel was 0.43 
percent. 


FRACTIONAL DISTILLATION OF 
CRUDE PETROLEUM 


Recent investigations have indicated 
that crude petroleum is much more com- 
plex in nature than has been supposed, 
says the United States Bureau of Mines. 
The average crude oil is made up of pos- 
sibly several hundred individual sub- 
stances. Owing to a lack of published 
information on the application of cor- 
rect scientific and engineering principles 
to the distillation of crude petroleum 
much refining apparatus has been-de- 
signed and built that is not well adapted 
for the purpose intended. 

In order to obtain fundamental data in 
the fractionation of petroleum, the Bu- 
reau of Mines, some time ago, constructed 
at the Petroleum Experiment Station, 
Bartlesville, Okla., an experimental pipe 
still and bubble-tower apparatus. The 
tower was designed by M. B. Cooke, 
senior author of Technical Paper 431, 
just published, which gives the results of 
studies conducted by the bureau with the 
aid of this apparatus. 

Copies of Bureau of Mines Technical 
Paper 431, “Studies in the Fractional 
Distillation of Crude Petroleum,” by 
M. B. Cooke and H. P. Rue, may be ob- 
tained from the Superintendent of Doc- 
uments, Government Printing Office, 
Washington, D. C., at a price of 15 cents. 
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SHADING SHOWS ENTRIES MINED 
WITH MECHANICAL LOADER. 
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Figure 1 
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MAP SHOWING ENTRY DEVELOPMENT 
MINED WITH ONE LOADING MACHINE 
WORKING DOUBLE SHIFT 


FROM 
MARCH 1926 TO JAN. 1927 
SCALE 


MECHANIZATION REPORT NO. 94 


ECHANIZATION Report No. 94 
M describes the progress which 

has been made in the last three 
years by a.coal company which has been 
operating loading machines in several of 
their mines. The first machine was in- 
stalled in the early part of 1926 after a 
study of the methods used at other mines 
had convinced the officials of this com- 
pany that mechanical loading was prac- 
ticable. The results of the first year’s 
operation fully justified the expectations 
and in the summer of 1927 a second ma- 
chine was installed. Both machines have 
operated continuously and have been em- 
ployed largely for driving entries in de- 
velopment work although they have also 
been used to some extent in advancing 
rooms and pulling pillars. A third ma- 
chine is now on order. 

The first installation in March, 1926, 
was made in a mine where it was desired 
to speed up the entry development in 
order to provide additional working 
places for an increased tonnage, and the 
map in Figure 1 shows the amount of 
entries which were driven during this 
first year. This was done by one load- 
ing machine working for the most part 
on double shift, and amounted to a total 
advancement of slightly over 10,000 
linear feet of narrow work including en- 
tries and breakthroughs. In this mine 
the mechanical loader was confined 
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By G. B. SouUTHWARD 


MECHANICAL LOADERS IN EN- 
TRIES, ROOMS AND PILLARS 


entirely to development work and the 
rooms were driven with hand loading. 
The machine tonnage, together with the 
additional hand working territory thus 
provided, increased the mine output 
from 200 to 900 tons per day. It will be 
noticed from the map that the coal 
boundary is a long narrow outcrop area 
and the entry development was neces- 
sarily confined to one pair of main 
headings with short room entries. 

In February, 1927, the loading ma- 
chine was transferred to another mine 
which was just being opened, shown in 
Figure 2. This mine was to be worked 
on the room and pillar system and it 
was decided to eliminate hand work and 
use mechanical loading in the entries, 
rooms and pillars. The development 
proceeded rapidly and in August, 1927, 
after the rooms had been started a sec- 
ond mechanical loader was _ installed. 
The map in Figure 2 shows the terri- 
tory mined from February, 1927, to 
August, 1928, at which time most of the 
rooms had been driven up and the pillar 
recovery had made considerable progress. 
Shortly after this one loading machine 
was taken out of the mine and moved to 


a new operation; the second machine 
has continued on the pillar work which 
was supplemented to some extent by 
hand loading. The pillar recovery made 
after August, 1928, is not shown on this 
map but by the end of January, 1929, 
practically all of the coal had been mined 
out and only a few stumps remained. 

In December, 1928, a new operation 
shown in Figure 3 was started. This 
mine is projected for mechanical loaders 
in the room and pillar system and ac- 
cording to the present plans the rooms 
and pillars will be worked retreating. 
The map in Figure 3 shows the amount 
of development which has been done 
from the time the machine started on 
December 7, 1928, until January 31, 
1929. In this territory the main entries 
have been advanced a distance of 500 ft. 
from the overcast which is a short dis- 
tance inside the drift mouth and two 
pairs of room entries have been driven 
an aggregate distance of 400 ft. Includ- 
ing the breakthroughs, the total amount 
of narrow work driven during this six 
weeks period is approximately 1,600 
linear ft. This was all done with one 
loading machine working partly on 
double time and the production record 
shows that there was a total of 52 load- 
ing shifts operated during this period 
to make this development. This figures 
an average advancement of 30 linear ft. 
of narrow work per shift. 
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PILLARS MINED 
WITH MACHINE 


NOTE- 


Figure 2 


SHADING SHOWS AREA MINED 
WITH MECHANICAL LOADERS. O} ONE 
MACHINE WORKED SINGLE SHIFT 
FROM FEB.I927 TO AUG. 1927. Two 
MACHINES WORKED SINGLE SHIFT 
FROM Avue./927 To AVG./928. 
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MAP SHOWING 
AREA MINED 
with 
LOADING MACHINES 
iN 
ENTRIES,ROOMS& PILLARS 
FRom 
FEB.1927 ro AUG. 1928 
KK SCALE 


PRODUCTION RECORDS 


In the mine shown in Figure 2, during 
the period from August, 1927, to August, 
1928, the two loading machines worked 
240 days and loaded a total of 79,289 
tons. This amounts to an average of 
165 tons per machine per shift. In this 
operation the machines did not’ produce 
their maximum capacity as the daily 
tonnage from the mine was limited by 
the outside coal handling facilities. 

The tonnages in the table below give 
the production mined with one loading 
machine operation during the months of 
December, 1928, and January, 1929, at 
the mine shown in Figure 3. The figures 
show that the average daily tonnage has 
increased from 76 tons per shift during 
the first three weeks of the operation in 
December to 183 tons per shift during 
the last half of January, 1929. The 


TONNAGE PRODUCED AT MINE SHOWN IN 
FIGURE 3 


Shifts Tons 
Bee. to Bi, 1008.... 18 1,365 
Jan. 1 to 15, 1929....... wae 11 1,430 
Jan. 1 178 
Jan. 2 331 
Jan. 2 481 
Jan. 2 393 
Jan. 2 345 
Jan. 2 316 
Jan. 2 432 
Jan. 2 295 
Jan. 2 341 
Summary 
Av. tons 
Shifts Tons per shift 
December, 1928 .......... 18 1,365 76 
Jan. 1 to 15, 1929........ ll 1,430 130 
Jan. 16 to 28, 1929....... 17 3,112 183 


management expects to maintain an 
average machine shift production of 200 
tons per day or an average daily tonnage 
on double shift of 400 tons from this 
operation and the indications are that 
this production is practicable and will be 
attained. 


In the three operations shown in Fig- 
ures 1, 2, and 3 it will be noticed that 
the mining territory in each case con- 
sists of long narrow areas of coal 
bounded by the outcrop. In a situation 
of this kind the development work is 
necessarily confined to driving in one di- 
rection and the mine production is corre- 
spondingly limited to the rate at which 
working places can be developed by one 
or two sets of advancing entries. This 
means that the problem of providing 
mining territory is much more difficult 
than in a large boundary of coal where 
the development can be driven in sev- 
eral directions. Since the mining rate 
with mechanical loading has proved to 
be much faster than with hand loading, 
the use of loading machines in these 
properties has enabled the management 
to mine a production from these re- 
stricted areas equal to that usually had 
from hand operations with a greater de- 
velopment over a comparatively large 
territory. 

The use of mechanical loading has 
been found to result in both direct and 
indirect savings. In the actual loading 
into mine cars there was a very ma- 
terial increase in the tonnage produced 
per man employed as compared with the 
tonnages obtained in hand loading. This 


saving of labor was. offset to some ex- 
tent by the cost of the supplies fur- 
nished by the company and by the in- 
terest and depreciation on the equipment 
but there was still a margin of profit in 
favor of the machine loading which could 
be figured in dollars and cents. The in- 
direct savings were due to the faster 
rate of development with the machines 
and the increased tonnage which was 
made possible. In about one year’s time 
the tonnage at this mine where one load- 
ing machine was used for entry develop- 
ment was increased from 200 to 900 tons 
per day. The exact value of this in- 
creased tonnage is difficult to reduce to 
a dollars and cents basis. 


OPERATING REPORT 
Figure 3 
PHYSICAL CONDITIONS 


The seam has an average height of 
nearly 10 ft. with a parting 3 ft. above 
the bottom of the seam that usually runs 
about 6 im. thick. The coal has a hard, 
blocky structure. The top is a sand- 
stone which does not require timbering 
in the entries and allows fairly large 
areas to be mined before a fall occurs. 
The bottom is a hard slate. The seam 
lies about level and the cover varies from 
75 to Y00 ft. 


MINING SystTEM 


The mine will be worked on the room 
and pillar system and the present plan 
contemplates working the rooms and 
pillars retreating after the entries have 
been driven to the outerop. On account 
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NOTE: 
Shading indicates 
entries mined with 
mechanical loaders. 
No hand loading except 
from outcrop to overcast. 


Figure 3 


Map showing 
ENTRY DEVELOPMENT 
with 
ONE MECHANICAL LOADER 
from 
DEC. 7, 1928 TO JAN. 31, 1929 


SCALE 


x 


100 200 300 


of the irregularity of the mining area no 
standard panel length is possible. The 
dimensions used’ im the previous opera- 
tions are similar to thosexused in hand 
mining and will be followed in the new 
operation. The rooms are 200 ft. long 
turned on “50-ft. centers and are driven 
18 ft. wide. In advancing room work a 
6-ft. slab is mined along one room rib 
after the rooms have been driven. This 
ancreases the width about 24 ft. or ap- 
proximately one-half‘of the pillar on the 
first mining. In the retreating system 
it is planned to drive the rooms 18 ft. 
wide and recover:..thé: entire: pillar by 
successive slab cuts aS Soon as the room 
has been driven up. In the ‘entry work 
the headings are driyéh from 12 to 14 
ft. wide on 50-ft.. centers with break- 
throughs usually turned at an angle of 
about 60 degrees. 


MECHANICAL OPERATION 


A unit operation consists of cutting, 
drilling, shooting, loading, gathering and 
track work, and an operating unit has 
one loading machine, one cutting ma- 
chine, one gathering locomotive and one 
electric hand drill. A unit operating 
crew consists of nine men; one foreman, 
one machine operator, two machine 
helpers, two cutting machine men who 
also drill the holes and fire the shots, 
two men on the gathering locomotive 
and one track and timberman. The 
work is done on two shifts of eight 
hours each and all the operations are 
performed continuously during the shift. 


At the present time there are six en- 
tries advancing as shown in Figure 3 
and the average number of faces loaded 
out during the shift varies from five to 
six cuts. The loading may be distributed 
over all the development taking one cut 
from each place during the day or it 
may be concentrated into one or two 
pairs of entries. When this is done 
more than one cut is loaded from a head- 
ing during a shift. In the main entries 
during December and January the aver- 
age advance per shift was 10 linear ft. 
in each entry. This does not include 
breakthroughs but is the actual progress 
of the mine development. 


The loading machine works entirely 
from the track and discharges into mine 
ears of three ton capacity. A gather- 
ing locomotive serves the machine and 
shifts out single cars as loaded. Track 
laid through the breakthroughs as shown 
in Figure 4 provides storage room for 


the gathering trips. This track is laid 
with 30 pound rail on 42-in. gauge. 

The coal is cut by machine with a 7-ft. 
bar cutting about in the center of the 
seam. Six shots are used in an entry, 
three in the top and three in the bottom 
and a total of 27 sticks is used for one 
entry cut. The coal is well broken up 
by the shooting but the two machine 
helpers break down any hanging coal so 
that practically no picking is required by 
the loading machine. Some slate pick- 
ing is done inside the mine but picking 
tables are used on the tipple. No screen- 
ing is done and there is no attempt made 
to secure a high proportion of lump coal. 

The methods as described in this oper- 
ating report apply specifically to the 
mine shown in Figure 3 but they also 
apply in a general way to the operations 
as previously carried on in the mines 
shown in Figures 1 and 2. 


Note—All turnouts to be standard No. 2 frogs with 12-ft. lead and 21-ft. radius. 
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Figure 4 
Track arrangement for entry development with mechanical loaders. 
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MECHANIZATION REPORT NO. 95 


ECHANIZATION Report No. 
M 95 describes the progress made 

with mechanical loading in the 
mine covered by our previous mechani- 
zation Report No. 310. The first report 
described the operation as it was being 
carried on during the early part of the 
year 1927, and the present report is sub- 
mitted to show what has been accom- 
plished since that time until the end of 
the year 1928. 


The mining in the panel described here 
was discontinued in the latter part of 
1928, due primarily to unfavorable seam 
conditions, but a report on this operation 
is of value for two particular reasons. 
In the first place it shows an interesting 
change in the mining system from the 
room and pillar method to a block re- 
treating system using mechanical loaders 
for the pillar recovery. The second 
point of interest is that the mechanical 
loading was operated under extremely 
severe mining conditions in which a slate 
parting near the center of the seam 
reached an average thickness of 17 
inches. 


The map in Figure 1 covers a section 
of this mine which was worked witn 
mechanical loaders during 1927 and 
1928. The unshaded operations show 
the mining with loading machines in the 
standard room and pillar system, prior 
to June, 1927. This operation was 
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MECHANICAL LOADING IN EN- 
TRIES, ROOMS AND PILLARS 


Supplementing Report No. 310. 


described in our Mechanization Report 
No. 310, and the machines were used to 
advance the entries and drive the rooms. 
No pillars were recovered with mech- 
anized loading at that time. 


In June, 1927, the mining method was 
changed to a block system as illustrate:| 
by the shaded areas of the map in Figure 
1. All mining was done with mechanicz! 
loaders, the rooms were worked advanc- 
ing and in one year’s time—June, 1928— 
these had been driven to the panel limit 
and the pillars were started retreat'ng 
By the end of September, 1928, the pillar 
recovery had reached the point as indi 
cated on the map. 

During this period the mechan‘ca' 
loading operation was considered suc- 
cessful by the management of this com- 
pany. The entry and room advance- 
ment completed the development of ths 
panel in a comparatively short time and 
the recovery of the blocks with mechani- 


cal loading made favorable progress over 
the area indicated by the map. Two 
loading machines working on _ single 
shift during 15 months, from June, 1927, 
to September, 1928, mined the shaded 
areas shown on the map and over wu 
period of 205 working days loaded an 
average of 416 tons per day. 

In September, 1928, severe roof 
troubles were encountered. The top’ 
which had been fairly good in this panel 
seemed to undergo a change and it be- 
came very difficult to hold the roof in 
the rooms. This may have been due to 
a natural condition or it may have been 
the result of strains or crushing in the 
roof strata caused by the pillar recovery. 
To complicate the difficulties further the 
slate parting which normally had a 
thickness of from 4 to 8 inches increased 
to an average thickness of 17 inches. 
This proportion of slate in a 6-ft. seam 
of coal was almost prohibitive for min- 
ing, but the management reports that 
with mechanical loading the results ob- 
tained in the heavy slate areas compared 
very favorably with the hand loading in 
other sections of the mine where the 
parting was normal. However, the com- 
bination of the severe roof conditions ~ 
and the heavy slate was such that the 
mechanical loading in this panel was 
discontinued when the mining had 
reached the point shown on the map and 
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the machines were transferred to devel- 
oping a new territory in another section 
of the property. 

The difficulties caused by the thick 
parting are well brought out by consid- 
ering the proportion of men in the load- 
ing crew that were required either 
directly or indirectly to handle the slate. 
As will be shown in detail later in ths 
report a total of 31 men were employed 
for all of the mining operations from 
cutting at the working face to gathering 
locomotive delivery at the main line side- 
track. Of these, eight were used in re- 
moving and gobbing the slate inside the 
mine. In addition there were six men 
used for drilling and shooting. As four 
men would ordinarily be sufficient to do 
this work for two loading machine oper- 
ations it is reasonably safe to assume 
that the slate required two extra men. 
This indicates that out of the entire 
crew of 31, 10 men or nearly one-third 
of the total labor employed were used 
in handling slate. 

The amount of labor which the slate 
involved is well illustrated by the fact 
that the height of the gob reached prac- 
tically to the roof. To stow this amount 
of slate with the loading machines would 
have necessitated considerable movement 
of the machine on its caterpillar mount- 
ing and the management considered that 
this operation would not be efficient or 
successful. It had been the intention to 
work out a method of handling slate me- 
chanically but the proposed plan was 
prevented by the unfavorable roof con- 
ditions which were encountered. 

The average production with mechani 
cal loading during 205 working 4 
showed a daily tonnage of 446 tons, or 
an average production per man per shift 
of 14% tons. This production in the 17- 

inch parting is reported to compare fav- 

orably with the tonnage produced per 
man by hand loading sections where the 
slate had an average thickness of four 
to eight inches. Eliminating the men 
required for slate handling, the average 
tonnage indicated for the men employed 
on the machine operations for the actual 
coal loaded was approximately 20 tons 
per man shift. 

It should be emphasized that the op- 
eration of the loading machine in this 
panel until September, 1928, was con- 
sidered successful by the mine manage- 
ment. The discontinuance of the work 
was primarily and directly the result of 
adverse natural conditions and the man- 
agement expects to continue mining with 
mechanical loading in a more favorable 
territory. 


Operating Report 
PHYSICAL CONDITIONS 


The seam has about 6 ft. of hard 
structure coal with a bone parting in 
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the center which normally varies from 
4 to 8 inches. In the section of 
the mine covered by this report the part- 
ing has increased to an average thick- 
ness of 17 in. The top is a strong slate 
which usually stands well in rooms and 
entries, but in the panel described in this 
report it was found impossible to main- 
tain the roof in the rooms adjacent to 
the pillar recovery. As already ex- 
plained this may have been a natural 
local condition or it may have been 
caused by roof weight. The seam is 
approximately level; the cover at times 
reaches a height of 1,000 ft. Open 
lights are used. 


MINING SYSTEM 


In Report No. 310 the mechanical 
loaders were used in the standard room 
and pillar system as shown by the un- 
shaded areas on No. 28 entry in Figure 
1. In June, 1927, this was changed to 
the block system in which rooms and 
cross cuts were driven at 116 ft. centers 
which developed the panel into blocks 
of coal approximately 100 ft. square. 
This is shown by the shading in No. 30 
entry in Figure 1. In the block system 
the rooms were worked advancing and 
the pillar work was started retreating 
after the rooms nad been driven up. In 
the pillar recovery the blocks were 
usually mined by open end slabbing— 
taking cuts along one or two sides of 
the block until only a small stump about 
10 ft. square was left. This was either 
recovered by hand or left unmined and a 
high percentage of extraction is re- 
ported. 

All work in the panel on the entries, 
rooms, and pillars was done with mech- 
anical loading—using two macnines, both 
working on single shift. As shown on 
the map in Figure 1 the development of 
the rooms and crosscuts in this panel 
was driven from two pairs of entries— 
Nos. 28 and 30. Consequently there was 
a sufficient territory for both machines 
to work during the same shift without 
interference. The mining was concen- 
trated into a relatively small area and 
about 12 working places were usually 
under development for the two machine 
operations. 


The loading was done on the nigh‘ 
shift and each loading operation was 
worked as a separate unit with one 
mechanical loader and one gathering 
locomotive. The preparatory work such 
as cutting, drilling, slate handling, etc., 
was done on the day shift and one day 
crew prepared the places for both load- 
ing machines. This crew used one arc 
wall cutting machine and two electric 
drills. 


The loading machines operated on 
caterpillars and discharged directly into 
mine cars of 2%-ton capacity. These 
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were placed one at a time by a gathering 
locomotive. On the pillar recovery six 
cars were set at one time. A single 
track of 25-lb. steel on 48-inch gauge was 
laid in each room and cross cut and dur- 
ing the pillar recovery the tracks were 
shifted forward after each cut so as to 
be at the proper loading distance from 
the working face. 

The cutting was made in the bone 
parting by a machine with a 9 ft. bar. 
This was an are wall type that worked 
from the mine track. The cut was taken 
in the bottom of the parting and after 
the cut was made the remainder of the 
parting usually separated from the top 
bench of the coal and dropped down in 
the kerf. The bar of the cutting machine 
was then used to drag the broken slate 
out of the kerf to the mine floor where 
it was shoveled back into the gob by 
hand. At times when the parting would 
not separate and drop down from the 
coal it was necessary to drill and shoot it. 

After the slate was removed the coal 
was shot. The seam was of hard struc- 
ture and required strong shooting—at 
times as many as 10 holes were necessary 
in a room to bring down the slate part- 
ing and break the coal. The mechanical 
loader had considerable digging abilit: 
so that it could load out the coal when 
shattered in a standing face. The re- 
moval of the slate parting inside th 
mine cleaned the coal to a large extent, 
but additional slate pickers were used 
on the tipple. The management reports 
that the coal from the mechanical loa’ 
ers did not require any more picking on 
the tipple than the coal loaded by hand 
and that the screened sizes from mechan- 
ical loading also compared favorably 
with that produced from the hand loaded 
section of the mine. 


OPERATING CREW For Two LOADING 
MACHINES 


Day Preparatory Crew 


Cutting machine man......... 1 
Cutting machine helper....... 1 
Motorman for hauling supplies 1 
4 
1 
1 


Total day preparation crew 21 


Night Loading Crew 


Loading machine operators.... 2 
Loading machine helpers..... 2 


Tracklayers and clean-up men. 2 


Total night loading crew... 10 
Total day and night crews... 31 
Note: These crews during a period 


of 205 working days produced an average 
of 446 tons per day. 


PRACTICAL OPERATING MEN’S 


COAL 


NEWELL G. ALFORD 
Editor 


Practical Operating Problems 
of the Coal Mining Industry 


DEPARTMENT 


WHEN COAL MINES are DUSTY* 


HE title of this paper, 
strictly interpreted, refers 
to all coal mines; moreover, 

the term “dusty” applies to the 
presence of dust not only as an 
explosion hazard but as a health 
hazard as well. Notwithstanding 
the fact that there is good reason 
for the belief that under some cir- 
cumstances (only too frequently 
present in coal mines) air dusti- 
ness constitutes a decided health hazard; 
nevertheless it is going to be assumed 
that the object desired in the prepara- 
tion of a paper on this subject was to 
bring out information in connection with 
the explosion hazard, hence only the ex- 
plosion feature will be considered. Thus 
any considerable reference to anthracite 
mines or mining is automatically elimi- 
nated from the discussion, 
since it has been found 
both by experience in 
mines and by tests that 
dusts of coal with less 
than about 10 percent 
volatile matter (which in- 
cludes most of the anthra- 
cites) do not explode or 
do not in general aid in 
the propagation of an ex- 
plosion. Hence this paper 
narrows to a discussion of 
the explosion hazards in 
dusty mines where coals 
have more than about 10 
percent volatile combusti- 
ble matter; these coals in- 
clude bituminous, semi- 
bituminous, subbitumi- 


* Published by permission of 
the Director, U. S. Bureau of 
Mines. (Not subject to copy- 


+ Chief Engineer, Safety Divi- 
sion, U. S. Bureau of Mines. 


By DAN HARRINGTON 


use closed lights, permissible 
equipment and explosives 


nous, and various types of lignite coals. 

The Bureau of Mines in its extensive 
testing work in connection with coal- 
dust explosibility (see Bulletins 167 and 
268, Technical Paper 84, and other Bu- 
reau of Mines publications) has desig- 
nated, and to a very large extent used 
as “coal dust,” material which passes 
through a 20-mesh sieve, and it has been 


Handling coal by conweyors and loaders stirs much dust into the air and 
right.) the health and safety of the mine workers around this equipment would 


be much safeguarded if water were used on the coal before handling 


and on the machines while working 


Two ounces of coal dust to linear foot of found that the explosibility is pro- 
entry will propogate explosion—Mine of PTtonate to or 
1000 tons daily capacity produces 10 to 30 
tons of fine dust— Few bituminous or 
lignite mines are not “dusty,” should be 
rock dusted except where definitely wet. 


ing through sieves of finer mesh, 
especially 100 and 200 mesh sizes. 
It is recognized that rarely, if at 
all, will coal dust consisting only 
of approximately 20-mesh size 
ignite and start an explosion, yet 
there is very good reason to be- 
lieve that when an explosion has 
obtained a good start from gas or 
from fine or practically pulverized dust 
or from both gas and fine dust, coal par- 
ticles appreciably larger than 20-mesh 
size participate in the extension of the 
explosion. And there is absolutely no 
question that finely divided (material 
with large percentage through 100 or 
200 mesh), fairly dry coal dust which 
has volatile combustible above 10 per- 
cent will, when in air in 
a dense cloud and brought 
in contact with an open 
flame, ignite and burn 
with explosive violence. 
Moreover, tests by vari- 
ous governmental agen- 
cies, such as the Bureau 
of Mines in the Depart- 
ment of Commerce and 
the Bureau of Chemistry, 
Department of Agricul- 
ture, as well as field ex- 
perience in industrial 
work, prove conclusively 
that many finely divided 
dusts besides those of coal 
will when subjected to 
flame of sufficient inten- 
sity ignite with explosive 
violence such dusts, for 
example, as starch, grain 
(wheat, oats, rye, ete.), 
oil shale, sugar, cocoa, 
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aluminum, magnesium, sulphur, and 
aven dusts of certain sulphide ores in 
metal mines. Generally any open light 
is sufficient for ignition, though in some 
instances an intensely hot flame is neces- 
sary. 

To explode, coal dust» must be mixed 
with air in a comparatively dense cloud. 
The coal dust-air mixture when in con- 
tact with an open flame ignites with 
practically simultaneous explosiveness in 
proportion to the volatile combustible 
matter in the coal as well as in propor- 
tion to coal fineness, dryness and free- 
dom from impurities such as ash or 
similar incombustible, external moisture, 
etc. Although there must be a dense 
dust cloud at the point of ignition, there 
need not be any considerable quantity of 
dust by weight or volume to bring about 
a dust ignition and explosion. 

By experiment it has been found that 
a dust cloud of comparatively pure, 
fairly high-volatile, finely divided bi- 
tuminous coal in the amount of one- 
fortieth of an ounce of coal dust per 
cubic foot of air is about the least dense 
coal-dust cloud which will propagate or 
extend an explosion; this is less than 2 
ounces of coal dust to the linear foot of 
ordinary coal-mine entry. There are 
few if any coal-mine entries, rooms, or 
pillar workings in which there is not 
present several times this amount of 
dust. 

From one-sixth to one-eighth of an 
ounce of finely divided, fairly high-vola- 
tile, pure bituminous coal dust when in a 
uniform cloud in one cubic foot of air 
will explode violently and with high 
pressures when in contact with an ordi- 
nary open light or an electric are. As 
applied to an ordinary mine entry hav- 
ing a cross section 5 by 12 feet this 
would be equivalent to 74% to 10 ounces 
of dust per linear foot of entry. 

In its coal-dust explosion work, the 
bureau has found that 1 pound of finely 
divided pure coal dust per linear foot 
of entry with a cross section of 5% or 6 
by 10 or 12 feet has been ample to propa- 
gate or extend explosions with extreme 
violence; this statement applies to any 
pure coal except anthracite and to at- 
mospheres wholly without explosive gas. 

A large amount of dust sampling has 
been done in rooms and entries as well 
as in pillaring and other regions in coal 
mines and quantities of dust passing 
20-mesh have usually been found in the 
amount of several pounds per linear foot 
of entry; the road dusts generally have 
at least 15 to 20 percent of the dust 
passing 20 mesh which will go through 
200 mesh—a decidedly explosive size. No 
adequate method has yet been devised to 
obtain accurate samples of settled dusts 
on ribs, roof, and timbers as these ex- 
tremely finely divided, hence extremely 
explosive, dusts usually escape to a large 
extent with the air currents while sam- 


THE MINING CONGRESS JOURNAL 


pling is being done. However, a suffi- 
cient amount of this very dangerous 
settled dust has been obtained to estab- 
lish beyond question its extreme fineness 
and its presence in such quantities that 
few if any mines which are at all dry, or 
in which there are any dry portions, are 
free of danger from initiation and 
propagation of explosions by this dust 
on ribs, roof and timbers; this is wholly 
irrespective of the large amounts of 
dust usually found on the floor. The 
dust on ribs, roof, and timbers is usu- 
ally the most dangerous not only be- 
cause of its extreme fineness (it is fre- 
quently more than 75 percent through 
200 mesh) but also because anything 
which dislodges this dust tends immedi- 
ately to mix it intimately with the air to 
form the dust-air cloud which is neces- 
sary before dust can be exploded even 
when in contact with an open flame. 

The danger from the much coarser 
but larger quantity of dust usually 
found on the floor of mine workings 
comes from the fact that the coarse ma- 
terial is crushed into fine dust by the 
fact of men and animals or by mechani- 
cal equipment such as pit cars, mining 
machines, loading machines, etc., and is 
thrown into the air by the various un- 
derground operations; later on the fine 
dust settles on larger particles or sur- 
faces on the floor as well as on ribs, roof, 
and timber, and hence is quickly avail- 
able to be thrown into the air as a 
dangerous dust cloud when disturbed by 
any unusual occurrence such as a fall 
of roof or coal, or a wreck, or a con- 
cussion from blasting. Moreover, when 
an explosion is well started the floor 
dust, even including some of the coarse 
material such as 20-mesh size or larger, 
enters actively into aiding the extension 
of the flame and violence. Hence coal 
dustiness is dangerous whether on the 
floor or on the ribs, roof, or timbers; 
even the fact that the floor may be wet 
to the extent of being covered by water 
does not prevent the propagation or the 
initiation of an explosion from finely 
divided dust on ribs, roof, and timbers, 
nor will the absence of coal dust from 
ribs, roof, or timbers prevent initiation 
or propagation of an explosion by fine, 
dry coal dust on the floor. 

An expert in coal sizing, cleaning, and 
washing has stated that in coal fields of 
the Rocky Mountains more than 3 per- 
cent of the coal dumped from pit cars 
is material which will go through 48 
mesh, hence would readily enter into a 
mine explosion; the same authority 
states that the amount of material pass- 
ing 48 mesh as dumped from pit cars in 
one of the most productive bituminous 
coal seams in the eastern part of the 
United States is about 1 percent of the 
load; therefore, it is apparant that ordi- 
nary mining processes in mines of 1,000 
tons’ capacity per day produce daily 10 
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to 30 tons of material sufficiently fine 
to enter into an explosion, or enough to 
make 20,000 to 60,000 linear feet of mine 
entry dangerously dusty if the material 
were distributed at the rate of 1 pound 
per foot of entry. 

Coals with volatile combustible only 
slightly in excess of 10 percent are likely 
to be somewhat difficult to ignite even 
in a finely divided state and in a dust- 
air cloud; however, coals of this descrip- 
tion do ignite under some conditions and 
may propagate an explosion with ex- 
treme violence. Coals with high-volatile 
combustible, although easily ignited 
when in a dust cloud, will not necessarily 
propagate an explosion with greater 
violence than those in which the volatile 
combustible is but little more than 10 
percent. 

As heretofore indicated, coal-dust ex- 
plosibility is proportionate to volatile 
combustible, fineness, dryness, and free- 
dom from incombustible. The influence 
of proportion of volatile combustible 
present and of fineness have been dis- 
cussed. It is manifest that very finely 
divided coal which is thoroughly wet 
can be formed into a dust-air cloud only 
with great difficulty; hence such ma- 
terial is practically free of the danger of 
either ignition or propagation in connec- 
tion with explosions. However, unless 
the finely divided coal dust is definitely 
wet, it can under some circumstances be 
thrown into the air and can then enter 
into explosion propagation in some cases 
even when about 10 percent of external 
water is present in the coal dust. Hence 
when the wetness of coal dust is well de- 
fined or fairly close to the saturation 
point, there is comparative immunity 
from explosive ignition; on the other 
hand, immunity from propagation of a 
well-started explosion can be definitely 
secured by moistening only when the 
“dust” is essentially in the form of mud 
or at or beyond saturation. Saturation 
of coal dust with external moisture is 
obtained when about 20 percent of ex- 
ternal moisture is present. Fine coal in 
this condition is essentially mud and is 
essentially free from the danger of 
either initiation or propagation of an ex- 
plosion; however, some sub-bituminous 
or lignitic coals contain 20 percent or 
more of water of composition, or in- 
herent moisture, but that does not pre- 
vent them from initiating or propagat- 
ing an explosion. It can readily be seen 
that watering methods as the sole means 
of explosion prevention in coal mines 
are likely to be ineffective unless the 
work is done with extreme thoroughness 
and with a degree of constancy of appli- 
cation almost impossible of attainment 
under present-day mining conditions. 
Watering methods, however, have a well- 
defined place in the health and safety of 
coal-mining operations in that the free 
use of water at and around the face 
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Showing the dustiness brought about by dry cutting of coal. The 

air is filled with very fine dust and this definitely dangerous mate- 

rial settles on immediate and adjacent mine surfaces to be available 
to aid in extending any ignition which may occur. 


region, especially on the cutting chain of 
mining machines, on loading, conveying, 
and similar face machinery as well as 
on the coal piles being loaded, and on the 
face surfaces, tends definitely to prevent 
the scattering of fine dust through the 
air and through the mine; possibly it is 
of even more importance that the wet- 
ness of the face region may prevent coal 
dust from augmenting incipient gas 
ignitions which are so prone to occur at 
or near faces, especially those at which 
open lights, black blasting powder, or 
electrical equipment are being -used. 
The statement has been made that one 
of the features affecting the explosibility 
of coal dust is its freedom from incom- 
bustible matter—ash, external moisture, 
etc. However, there are practically no 
bituminous or lignitic coals which are 
used commercially that have in them- 
selves enough incombustible to prevent 
their dust from being subject to explo- 
sion ignition or propagation. The lower 
the proportion of volatile combustible 
matter is in coal, the less incombustible 
is necessary to prevent initiation or 
propagation of an explosion of that coal; 
however, no commercially used low-vola- 
tile coals of which the volatile combus- 
tible is 10 percent or over have been 
found with sufficient incombustible in 
themselves to prevent initiation or prop- 
agation of an explosion. In the dust 
sampling of various kinds of places in 
mines, the dusts at or near the face 
region usually have less than 10 percent 
incombustible except in coals where the 
inherent or combined moisture is high. 
Samples taken from haulage roads and 
similar places in mines which have not 
been rock-dusted in some cases have an 
incombustible content of over 30 percent, 
and occasionally higher, due to the mix- 


ing of the roof or floor material or the 
sand used by locomotives with the coal 
dust. Rarely, however, does a sample 
from mine surfaces which have not been 
rock-dusted show an amount of incom- 
bustible, whether of moisture or ash or 
both, sufficient to prevent either the 
initiation or the propagation of an ex- 
plosion. Although for the low-volatile 
coals a smaller percentage of incombus- 
tible is required to be present to prevent 
initiation or propagation of an explosion, 
in general at least 55 percent, and 
preferably 65 percent, of incombustible 
should be present to prevent extensive 
explosions in our coal mines. 

In the foregoing paragraphs it has 
been shown that in practically all of our 
bituminous and lignitic mines the finely 
divided dust is explosive. There is much 
more than enough dust present, in com- 
bustible state, sufficiently finely divided 
and sufficiently dry, either to ignite or 
to propagate an explosion if thrown into 
a dust-air cloud; and the entire preced- 
ing discussion has been in connection 
with air conditions in which explosive 
gas is wholly absent. If explosive gas is 
present, the dangers are very greatly 
augmented: for instance, if 65 percent 
of incombustible matter is required in 
the dust to prevent explosion propaga- 
tion in air free of methane, about 72 
percent incombustible would be required 
if the surrounding air contained 1 per- 
cent methane, 79 percent incombustible 
with 2 percent methane, 86 percent in- 
combustible with 3 percent methane, etc. 
Moreover, under some conditions as 
little as 100 cubic feet of an explosive 
mixture of methane and air may initiate 
a widespread explosion if fed a sufficient 
amount of fine pure dry dust immedi- 
ately, a condition only too likely to occur 


‘sing water on the machine cutter bar while cutting prevents dust 
from getting into the air, and even more important, prevents the 
cuttings from distributing dust more or less throughout the mine, 
where they are later on loaded into cars and hauled to the surface. 


at or near dusty working faces. An ex- 
plosion initiated by methane generally 
has a much more violent start or “kick” 
than one originating from dust alone, 
and this violence tends to the formation 
of the dust-air clouds whose ignition 
quick and violent forwards explosions. 
In conclusion, there is no question that 
the correct answer to the title of the 
paper, When Coal Mines Are Dusty, is 
“always.” There are very few bitumi- 
nous, semibituminous, subbituminous, or 
lignitic mines which have not places 
(generally every place, unless the mine 
has been rock-dusted or there is present 
much disintegrated incombustible roof or 
floor material) with dust conditions 
such that a coal-dust explosion may be 
initiated and propagated; and in general 
there are very few which have not 
readily available the means of ignition 
in the form of open lights, electric ares, 
use of black blasting powder or dyna- 
mite, or misuse of permissible or other 
explosives, in firing with fuse, or in the 
employment of so-called bull-dozing, 
adobe or sand blasting shots, ete. Ac- 
cordingly, every coal mine, except pos- 
sibly those mining high-grade anthracite, 
should be kept rock-dusted over all ac- 
cessible surfaces which are not definitely 
wet; all coal mines should use only per- 
missible closed lights, permissible elec- 
trical equipment, and permissible ex- 
plosives; and all mines should be kept so 
thoroughly ventilated that in no unsealed 
place in any mine should there be pres- 
ent more than 1 percent of explosive 
gas. Not until these requirements, as a 
minimum, are in effect and maintained 
in an effective manner will the coal 
mines of the United States avoid the 
present unsavory record of killing 300 


or more mine employes annually by ex- 
plosions. 
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ANTI-FRICTION BEARINGS 
In MINE LOCOMOTIVES 


By A. R. ANDERSON * 


LL machinery bearings re- 
lubrication and all, 

with the possible exception 
of some bearings in large station- 
ary units, where elaborate pro- 
vision is made for keeping the 
bearings floating on a film of oil, 
actually wear. 

The problem of lubricating a 
bearing is influenced by speed, 
bearing pressure, its accessibility 
in the machine, and often whether 
or not the operating schedule of 
the machine or equipment permits of 
effective and systematic lubrication. The 
wear on a bearing depends in the main 
on how well effective lubricant is applied 
and how well it is protected from abra- 
sive dust. 


The foregoing considerations influence 
the selection of bearings in a mine loco- 
motive, as in most other machinery. 
Assuming for any type of bearing that 
it will be provided with proper lubrica- 
tion, it is only in exceptional cases, or 
chiefly in the types of machines that 
come under the classification of instru- 
ments, that the actual power required to 
overcome friction in the bearing is a 
factor in determining the type of bear- 
ing. It certainly is not a factor deter- 
mining the type of bearings in a mine 
locomotive. Anti-friction bearings, for 
example, in a mine locomotive neither 
change the electrical characteristics of 
the motor, nor do they increase the 
weight of the locomotive. Therefore, 
they have no influence on either the 
speed of the locomotive nor the number 
of cars the locomotive can haul. The 
amount of power that is lost in properly 
designed and properly lubricated bear- 
ings of any type in a mine locomotive 
is so small that it would be exceedingly 
difficult to measure it under service con- 
ditions. Where anti-friction bearings 
are applied to mine locomotives, they are 
not applied either to increase the speed 
of the locomotive, increase the number 
of cars that the locomotive will haul, 
nor to effect a saving in the power con- 
sumed by the locomotive. All this may 
seem rather elementary, but that it is 
not clearly understood by even manu- 
facturers who make a specialty of bear- 
ings is evidenced by recently published 
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Anti-friction bearings cannot increase 
power or speed of locomotive appre- 
ciably—Reduced maintenance is the 
real item of value—Armature shaft 
first consideration—Motor axle bear- 
ings less important—Not evident that 
advantages outweigh disadvantages of 


is by no means a high speed, it is 
the highest speed shaft on the 
locomotive, and the one which 
would logically come in for first 
consideration so far as_lubrica- 
tion is concerned, both from the 
standpoint of maintaining proper 
lubrication and also avoiding an 


anti-friction bearings for loco- 
motive journals 


statements regarding increased locomo- 
tive speed and increased load a locomo- 
tive would haul, by reason of applying 
anti-friction bearings to the armatures 
of the locomotive motors. 

Reduced maintenance and freedom 
from service interruptions are the re- 
sults sought in the selection of bearings 
for mine locomotives. The most suitable 
bearing is the one that gives these re- 
sults, and the points in connection with 
lubrication and wear, mentioned at the 
outset, have to be considered in deter- 
mining the most suitable bearing. 

In a mine locomotive of standard con- 
struction—that is, one in which the motor 
is supported on the axle and drives the 
axle through single reduction spur gear- 
ing—there are three bearing points each 
one of which has essential requirements 
that are distinct from the others. Be- 
cause some porticular type of bearing 
has been found most suitable for the 
armature shaft, for example, it does not 
necessarily follow that this same type of 
bearing is the most suitable for the axle 
journals. In view of the efforts that are 
being made to make more general appli- 
cation of anti-friction bearings to mine 
locomotives, it may be of interest at this 
time to analyze briefly the bearing re- 
quirements at these three points. 

On the armatures of mine locomotive 
motors, the application of anti-friction 
bearings has now been standard prac- 
tice with some manufacturers for about 
twenty years. The speed of an arma- 
ture on a standard mine locomotive is 
from 400 to 500 r. p. m., and, while this 


excess of lubricant which it would 

be difficult to keep from working 

its way into the motors, where it 

would have a deleterious effect on 

windings, commutator, etc. The 
difficulty of keeping the bearing sealed 
to prevent excess oil from entering the 
motor would increase as the bearing 
wears. 

Because of the restricted width of the 
motor, which with its gearing has to fit 
between the locomotive wheels, especially 
where large capacities are required on 
narrow gauges, it was not always pos- 
sible to get as long a bearing as might 
be desired to keep bearing pressure, 
wear, and oil seepage to a minimum, nor 
was it possible to very effectively seal 
the bearings against oil seepage to the 
inside of the motor and against abrasive 
dirt working its way into the bearings. 
In an electric motor, the clearance be- 
tween the armature and the pole pieces 
is an important detail of the electrical 
design of the motor and can not be made 
too great. Wear in the armature bear- 
ings would throw the armature out of 
its normal electrical center, put unbal- 
anced strains on it, and if the bearings 
were not rebushed before the wear had 
gone too far, the armature would finally 
rub on the pole pieces, damaging the mo- 
tor so that it would require a major re- 
pair. Worn armature bearings also 
interfere with proper commutation. 

With the use of anti-friction bearings 
on the armature shaft, all these details 
are more easily and more effectively 
taken care of. There is ample room 
within the overall dimensions of the mo- 
tor as determined by the electrical 'de- 
sign to provide anti-friction bearings of 
ample capacity of either the ball bearing 
or roller bearing type, and further room 
to so house them that they are ade- 
quately protected against abrasive dirt 
getting into them and properly sealed 
against any excess lubricant getting into 
the motor. The more viscous form of 
lubricant that may be used with anti- 
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friction bearings does not have the same 
tendency to seep out as do lighter oils 
and is better retained in the bearings so 
that it is possible to make better pro- 
visions to drain off any excess lubricant. 
Because it is possible with anti-friction 
bearings to provide bearings of ample 
capacity and still have room to properly 
house them, anti-friction bearings will 
operate for relatively long periods of 
time without appreciable wear and this, 
in turn, maintains effective such seals 
as are provided against oil getting into 
the motor and abrasive dirt getting into 
the bearings. Long before the bearing 
wears to a point which would let the 
armature down on the pole pieces and 
cause major damage to the motor, the 
wear of the bearing will become evident 
and the bearing can be replaced. With 
anti-friction bearings on the locomotive 
motor armatures, maintenance is so 
much less and freedom from service in- 
terruptions so much greater that this 
application of anti-friction bearings has 
become the accepted standard. 

The next bearing to be considered in 
a mine locomotive is where the motor is 
supported on the axle. The standard 
practice here is to use large bronze 
bushed bearings. The speed of the axle 
is slow, less than 100 r. p. m., and these 
bearings can be and are made with very 
large bearing surface for the relatively 
small load on them. The load on these 
bearings is only the resultant of the 
weight of the motor and the pressure on 
the gear teeth, which load is equally 
shared with the suspension lug on the 
motor suspension bar. With low speed, 
light bearing pressure, accessibility for 
lubrication, and no need to be concerned 
with what becomes of excess lubricant, 
these bearings have taken care of them- 
selves very well and have not invited 
very close scrutiny. In many locomo- 
tives, not even ordinary precautions 
have been taken to keep abrasive dirt 
out of these bearings. Even under these 
conditions, the life obtained from these 
bearings has been so satisfactory and 
the cost of replacement has been so in- 
significant that no particular complaints 
have been lodged against them. 

It is, however, important that wear 
on the motor axle bearings be kept to a 
minimum in order to maintain correct 
gear centers. Many damaged armature 
pinions and broken armature shafts can 
be traced to axle bearings that have 
been allowed to wear, permitting gear 
centers to shift and spread, and putting 
strains on the armature pinions and 
shafts that will eventually break them. 
As a rule, the axle bearings do not wear 
equally and, in addition to gear centers 
spreading, the parallel relation to the 
armature shaft and the axle is destroyed 
when one axle bearing wears more than 
the other. This is evident by the way 


in which armature pinion teeth usually 
wear tapered toward one end. 

If ordinary precautions were taken to 
keep abrasive dirt out of the axle bear- 
ings, if systematic lubrication of them 
were provided for, and if systematic in- 
spection and replacement of bearing 
bronzes, which is not costly in either 
time or money, were made before these 
bearings become too badly worn, there 
would be little reason to consider any 
other type of bearing for this use. The 
plain bronze bearing has the distinct 
advantage of being simple, inexpensive, 
and permitting of the utmost accessi- 
bility and ease in removing motors or 
wheels and axles from the locomotive. 
The care and attention they require, as 
indicated above, should not be unreason- 
able to expect, but in the average mine 
they are neglected and are not taken 
care of until a broken armature pinion 
or armature shaft results. 

For this reason, some consideration 
has been given to the use of anti-friction 
bearings for supporting the motor on 
the axle. Such bearings properly housed 
to retain lubrication and exclude abra- 
sive dirt, would have relatively little 
wear and would maintain proper gear 
centers, and probably avoid many broken 
armature pinions and armature shafts. 

The designer, however, is beset with 
many difficulties in applying anti-fric- 
tion bearings to the motor axle bear- 
ings. Space must be found for mount- 
ing bearings that are large enough to go 
over the axles, and yet they can not be 
permitted to cut into the motor frame 
to interfere with field coils, nor can they 
be mounted at the ends of the motor 
frame where they would increase the 
width of the motor and interfere with 
placing it between the wheels. Some 
promising work, however, has been done 
in applying anti-friction bearings to 
axle bearings on the mine locomotive 
motor, and it remains to be seen if the 
increased complication in construction, 
increased cost, and the added work in- 
volved in mounting these bearings on 
the axle before the wheels are pressed 
on, will fully justify the advantage de- 
rived from longer life and better main- 
tained gear centers. 

When the ordinary bronze bushing in 
the axle bearings wear there is, of 
course, some corresponding wear of the 
axle, and axle replacements in time be- 
come necessary on this account. With 
anti-friction bearings to support the 
motor on the axle, it is thought possible 
that the axle will last indefinitely and 
cease to be considered a replaceable part. 

Although the use of anti-friction bear- 
ings to support the motor on the axle 
is still in its initial stages, and several 
years will probably be required to get 
a true measure of its value, it may be 
said at this time that the use of anti- 
friction bearings at this point should 
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logically result in reduced breakage of 
armature shafts and pinions, reduced 
wear on gearing, and eliminate the 
necessity for replacing axles, due to 
wear at the axle bearings. 

The third bearing on mine locomo- 
tives, regarding which there has been 
considerable discussion recently, is the 
journal for the axle. The simple, inex- 
pensive, and easily replaceable bronze 
linings that have been used in journal 
boxes for years, and which are still 
standard, serve the purpose so well that 
it is only seldom that any other type 
of bearing is seriously considered for 
this purpose. It is true that in the last 
year or two there has been considerable 
agitation for the use of anti-friction 
bearings in locomotive journals, but the 
advantages of anti-friction bearings at 
this point are not so numerous, nor is it 
evident that they so outweigh attendant 
disadvantages as to warrant a speedy 
departure from the standard bronze 
bearing. The fact that the advantages 
of roller bearings in mine car journals, 
for example, have been widely accepted 
does not, by any means, indicate that 
they are the most desirable for locomo- 
tive journals. 

While roller bearings in mine car 
journals greatly reduce the friction of 
the load, and on level track enable loco- 
motive to pull more roller bearing cars 
than plain bearing cars, and do, in a 
very apparent way, correspondingly re- 
duce the power taken, the saving in 
power that could be effected by applying 
roller bearings to the journals of a mine 
locomotive would be exceedingly difficult 
to find. 

Even in mine cars, saving in power is 
not the most pertinent reason for the 
use of roller bearing journals. The in- 
different way in which plain mine car 
journals are lubricated is a familiar 
story. It usually portrays a boy stand- 
ing off at a distance and squirting oil 
at the car wheel as it passes. Without 
proper lubrication, bearings do not last 
long, and the cost of replacing bearings, 
buying oil that is not properly applied, 
and the labor of spraying this oil on 
the car wheels, are items of continuous 
maintenance expense which the roller 
bearing in the mine car journal is cal- 
culated to offset. 

In a mine locomotive, however, the 
situation in regard to journal bearing 
maintenance is somewhat different. Jour- 
nal boxes on a mine locomotive are care- 
fully designed to make adequate pro- 
vision for lubrication of the bearings, 
and inasmuch as mine locomotives are 
much fewer in number than mine cars, 
and are usually brought to a central 
point at the end of each shift where 
systematic inspection and maintenance 
can be provided for, it is a relatively 
simple matter to provide for systematic 
lubrication of the journals. Normal 
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wear on a journal box lining does not 
in any way interfere with the operation 
of the locomotive, and when it does be- 
come necessary to replace the worn jour- 
nal box linings, this is very easily and 
quickly done at but little expense. 

It is true that where the journal box 
is inside the wheels, as in the case of an 
outside wheel locomotive, the journal 
box is not always so easily accessible for 
lubrication, but this can be provided for 
by a duct extending to the top of the 
locomotive frame. Also it is true that 
journal box linings on outside wheel 
locomotives are not as easily replaced 
as journal box linings on inside wheel 
locomotives, and also that end thrust 
is not as well taken care of on brass 
collars as it might be with roller bear- 
ings in the journal box. It so happens, 
however, that the journal box inside the 
wheel also presents the biggest problem 
in the application of roller bearings. 
The roller bearings can not be put on 
or taken off the axle without removing 
the wheels from the axle. This makes 
replacement of the bearing quite a task 
should replacement of the bearing for 
any reason become necessary. The bear- 
ing inside the wheel is also inaccessible 
for adjustment, and proper adjustment 
of roller bearings is important. For 
every set of spare wheels and axles, it 
is necessary to provide roller bearings 
and journal boxes in order to avoid the 
delay and expense of pressing wheels on 
and off in order to interchange roller 
bearings and journal boxes when wheels 
and axles are changed. 

On inside wheel locomotives, on the 
other hand, where roller bearings are 
more easily applied, the advantages of 
roller bearings are not so evident. With 
journal boxes outside the wheels they 
are readily accessible for systematic and 
proper lubrication, journal box linings 
are most easily and quickly replaced 
whenever this becomes necessary, and 
with a hardened steel] thrust pin in the 
end of the axle, bearing on a hardened 
steel plate in the journal box cover, end 
thrust is just as adequately provided 
for as with roller bearings. As a mat- 
ter of fact, all roller bearings do not 
provide for end thrust and where they 
do not end thrust is taken care of with 
a thrust pin in the same way. 

It is not the intention here to make 
any prediction in regard to the ultimate 
adoption or rejection of anti-friction 
bearings in locomotive axle journals. It 
is merely intended to set forth some im- 
portant considerations in connection 
with roller bearing construction in jour- 
nal boxes, and to indicate that there is 
still plenty of room for a difference of 
opinion in regard to the use of roller 
bearings. Especially so for inside wheel 
locomotives, where there is so little evi- 
dence of improvement or advantage to 
be gained in either operation or mainte- 
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nance over the standard bronze journal 
box linings. Whatever advantages there 
may be in roller bearings for outside 
wheel locomotives, their application has 
attendant disadvantages. In their ap- 
plication, there is still something to be 
learned when manufacturers recom- 
mend, for example, that the inner race 
be shrunk on the axle or be a pressed 
fit, and at the same time suggest that 
adjustment be made by moving this in- 
ner race on the axle with an adjusting 
nut. Here, again, several years’ experi- 
ence will probably be required to indi- 
cate anything definitely regarding the 
status of roller bearing axle journals on 
mine locomotives. In the meantime, 
manufacturers of anti-friction bearings 
who are urging their use for this pur- 
pose should be expected to study very 
carefully their application and be pre- 
pared to make carefully considered and 
definite recommendations regarding the 
manner of mounting and housing their 
particular makes of bearings. 


In every such 
ease, the cured coal 
serves as the kin- 
dling, while the fresh coal furnishes the 
autogenous heat to ignite this kindling. 

Sometimes fires are induced because 
of the conductance, by metal pipes, rails, 
or wire fences, of heat from an outside 
source such as the sun on a summer day. 


COAL STORAGE 
(From page 202) 


AIR EXPULSION 


The foregoing discussion places upon 
ordinary air prime responsibility for the 
spontaneous heating and firing of stored 
coal. If coal could be deprived com- 
pletely of the air that goes ordinarily 
into a storage pile, it would unques- 
tionably be as safe against fire as 
though it were under water or were 
sealed hermetically. An effort at the 
exclusion of fresh air is made when coal 
is stored in concrete structures re- 
sembling silos, but the average results 
are no better than for ordinary out-of- 
door pile storage. 

Instead of air exclusion alone, the 
problem calls for air expulsion and air 
exclusion. This fact is coming into 
recognition slowly among storeérs of soft 
coal. Complete expulsion of air is not 
feasible but an efficiency of around two- 
thirds may be accomplished very simply 
and at slight expense. Any expense in- 
curred in preventive measures of this 
sort is well warranted for it is much 
less than the premium of any other 
form of insurance. 

At the East Chicago plant of the 
Northern Indiana Public Service Com- 
pany, Indiana screenings are unloaded 
from cars by a locomotive crane, the 
bucketfuls being dropped 4 to 6 ft. in 
such a manner as to form a checker of 
small mounds. Succeeding bucketfuls 
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are deposited similarly but in the de- 
pressions between the first mounds. 
When the site has been covered in this 
manner, the clamshell is detached from 
the crane and replaced by a home-made 
tamper or heavy weight, about 4 ft. 
square and weighing 2% tons. This is 
hoisted and dropped about 5 ft. upon 
the apex of every mound of coal, with 
a resulting compression that is really 
interesting. This process is repeated by 
successive layers until the pile is fin- 
ished. 

At the Lafayette plant of this same 
company, the Indiana screenings are 
handled by a stationary crane from the 
cars to a single large pile whence they 
are spread by a dragline bucket into a 
fan-shaped layer about 17 in. thick and 
200 ft. long. When a layer is spread in 
this manner, a home-made, two-ton 
roller is substituted for the bucket in 
the dragline and is drawn back and 
forth several times over every part of 
the pile until the layer is compressed to 
an average thickness of about 13 in. 

Each of these methods not only expels 
a major part of the air but it squeezes 
the finer particles of coal into the voids 
in the coarse coal and thereby prevents 
the baneful effects that are assigned 
ordinarily to so-called segregation dur- 
ing loose piling. Furthermore the sur- 
face of each layer and of the finished 
vile is made almost as dense as a pave- 
ment and hence it restricts the filtration 
or diffusion of air into the pile. 

This proposition of placing a_ physi- 
cal limitation upon the quantity of air 
that is left within the voids of the pile 
during the placement of the coal de- 
serves consideration by every operator 
who practices out-door storage. He can 
adopt either of the practices just de- 
scribed or he may devise any other 
scheme that will best match his present 
equipment or his scale of operations. In 
some cases men have tamped the layers 
of coal manually, with wholly satisfac- 
tory results and at low cost. 


Ten fellowships in the chemistry of 
coal and coal products, coal mining and 
preparation, and ferrous metallurgy are 
being offered for the next college year at 
Carnegie Institute of Technology in co- 
operation with the Pittsburgh Experi- 
ment Station of the U. S. Bureau of 
Mines and Advisory Boards representing 
mining and metallurgical industries. 

Fellowships, it is announced, are open 
to the graduates of colleges, universities 
and technical schools who are qual'fied 
to undertake research investigations. The 
period of the studies under each fellow- 
ship will be from August 12, 1929, to 
June 10, 1980. Fellowship holders will 
register as graduate students and become 
candidates for the degree of Master of 
Science. 
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DRAINAGE and PUMPING 


at the CRESSON MINE 


By Guy RoRABAUGH* 


RIOR to June, 1923, - 

there was no pump- 

ing problem at the 
Cresson mine, as the Roose- 
velt deep drainage tunnel 
connected with the 17th 
level at a depth of 1,930 ft., 
which was the bottom of 
the shaft, except for a 
sump about 15 ft. deep. 

As the ore continued be- 
low this depth, it was de- 
cided to sink below the tun- 
nel level, and from _ the 
knowledge gained from the 
previous history of the 
Cripple Creek mining dis- 
trict, it was anticipated 
that it would be necessary 
to handle considerable wa- 
ter, but not in the quan- 
tities which were subse- 
quently encountered. 

During the sinking of the 
shaft to the 18th level the 
water was easily handled 
by a 9B Cameron sinking 
pump, using compressed air 
as motive power. 

At the 18th level, 127 ft. 
below the tunnel level, a 


The Cresson Mine 


tric induction motors. 
There was later added to 
this equipment a 700-g. p. 
m. and a 300-g. p. m. Man- 
istee, making a total pump- 
ing capacity on this level 
of 2,200 gallons per minute. 
This proved inadequate at 
times as the headings pro- 
gressed, as it was occasion- 
ally necessary to close the 
steel pressure doors which 
had been installed to con- 
trol the flow of water to 
the pumps. 

Sinking was resumed 
upon the completion of the 
pump station at the 18th 
level and the shaft ex- 
tended to a depth of 340 ft. 
below this point, where it 
was necessary to plug the 
last round of holes drilled 
in the shaft because more 
water came in than could 
be handled by the 9B and a 
14 x 8 x 12 inch Prescott 
duplex sinking pump. 

Provision had been made 
at a point 254 ft. below the 
18th level for a_ station. 


station and pump station 
were cut and the first in- 
stallation of electric pumping 
equipment installed. The origi- 
nal installation on this level con- 
sisted of three 400 g. p. m., 4- 
stage, Manistee centrifugal 
pumps, direct connected to 35-hp., 
30-cycle, 2,200-volt General Elec- 


* Master Mechanic, Cresson Cons. Gold 
Mng. Co., Cripple Creek, Co!o. 


Increasingly difficult water conditions met 
below Roosevelt drainage tunnel—18th 
level required equipment for 2,200 gallons 
per minute; 19th level, 5,200 gallons per 
minute—Steel pressure doors in drift to 
control flow of water to pumps—2,200 
volts taken underground—Costs given 


This was immediately 
started and preparations 
made to handle more water than 
was encountered on the 18th 
level. 
A main station 28 x 80 ft. and 
a pump station 20 x 80 ft. were 
cut and a rather elaborate sump 
system devised, consisting of a 
settling sump 5 ft. wide by 10 ft: 
deep by 50 ft. long, with the main 
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Two views of the pump station on the 2,000 level of the Cresson Mine 


sump the entire length of the station, 
6 ft. wide and 15 ft. deep. 


The main sump was divided by a 
cement wall between the No. 2 and No. 3 
pumps and provision made to divert the 
water to either compartment. By this 
arrangement the sump could be cleaned 
out, one-half at a time, without shut- 
ting down all of the pumps. 

The pumping equipment in this sta- 
tion consists of four 700-g. p. m., Type 
H, horizontally split, four-stage centrifu- 
gal pumps, each direct connected to 125- 
hp., 2,200-volt, 1,800-r. p. m. G. E. mo- 
tors, and one Worthington 1,200-g. p. m. 
direct connected to a 200-hp. G. E. 1,800- 
r. p. m. motor. 


As the headings on this level were ad- 
vanced the water on the 18th level re- 
ceded and two of the 400-g. p. m. pumps 
were moved to the 20th level and con- 
nected in series, which gave a total 
pumping capacity of 4,400 g. p. m. on 
this level. 

Work was also started on the 19th 
level, where a flow of about 1,200 g. p. 
m. was encountered, and by this time 
the 18th level was drained. A small 
pump station was cut on the 19th level 
and the last two Manistees moved there 
to take care of part of this water, the 
balance being allowed to go down a raise 
to the 2,000 level to be taken care of there. 

This gave a total pumping capacity of 
5,200 g. p. m., which has been 
used up to fuli capacity until 
the last few months. 

The 700 and 1,200 gallon 
pumps on the 20th level are 
set end to end the entire 
length of the station and the 
two 400-gallon pumps across 
one end. A 14-inch header 
runs the entire length of the 
station above the discharge 
openings of the pumps. Be- 
tween each pump and the 
header is an 8-inch gate valve 
and swing check valve. Par- 
alleling the header is a 1-inch 
priming line which is con- 
nected to the priming valves 
of each pump. 


Each pump has an individual suction 
pipe with foot valves and strainers. The 
strainers were made of bronze screen 
wire 5/32 inch in diameter by % inch 
mesh. The screens were fabricated in 
our own shop. Each screen is in the 
form of a cylinder split longitudinally 
and composed entirely of the screen ex- 
cept for a 1% x 1% x % inch angle iron 
which forms the edges and clamp for the 
pipe. The screen wire was bronze 
welded to the angle iron with the acety- 
lene torch. By this: method of construc- 
tion it is a very simple matter to remove 
a screen from the foot valve in case it 
should need repairs. 


The water is carried through a 14-inch 
line to the shaft, where it divides 
through a 14 x 10 x 10 inch back out- 
let return bend connected to two 10-inch 
columns. At the 17th or tunnel level the 
water passes through two 12-inch No: 16 
gauge lines carried overhead a distance 
of 800 ft. from the shaft, at which point 
the grade is downward to the main 
drainage tunnel. From the Cresson 
shaft to the portal of the drainage tun- 
nel is a distance of 6 miles. 


Power is purchased from the South- 
ern Colorado Power Company and is 
supplied to the mine substation three- 
phase, 22,000 volts, 30-cycle. In the sub- 


station the current is stepped down to 
2,200 volts and carried through two sep- 


Two 400-g. p. m. pumps on the 2,000 level, connected in series. 
Normal lift is 250 ft.; as used—381 ft. 


400 g. p. Mm. 


Metered capacity, 


arate cables buried underground to a 
junction box near the shaft. One cable 
is installed in the manway while the 
other cable is carried through a 3-inch 
bore hole to the 17th level, and from 
this point down the third compartment 
to the 20th level. 


The shaft is only two compartment to 
the 17th level, one compartment being 
used as the skip compartment and the 
other as a counterbalance and pipe com- 
partment. It was feared that in case 
of a wreck in the counterbalance com- 
partment it might put the power cable 
out of commission for a long enough 
time to flood the pumps before the cable 
could be repaired; hence, the necessity 
of the borehole. 


Each power cable is a stranded, three 
conductor, varnished cambric insulation, 
lead covered over all. The bore hole 
cable is finished with an outside wire 
winding having a long pitch which 
makes it self-sustaining up to a length 
of 1,000 ft. 

In the substation the cover is carried 
from the secondary side of the trans- 
formers to the main switchboard. Each 
cable has an individual meter, each con- 
trolled by an oil switch with overload 
relays. 

In the pump station each cable comes 
in to a switch. A section of cable was 
used for the buss along one side of the 
pump station, taps being taken 
off for each compensator and 
a switch placed between the 
cable and compensator. By 
this arrangement any com- 
pensator could be cut out for 
inspection and repairs with- 
out stopping any of the other 
pumps. The only exposed 
wirings are the blades of the 
switches which have guards 
placed around them. 

After five and one-half 
years of continuous operation 
the installation has proved a 
complete success. We have 
never had to rewind any of 
the larger motors and only 
two of (Continued on page 246) 
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HE age of miracles 
has entirely 
passed for the mea 


| 
of the mining profession. 
New machines are con- | 
tinually being perfected, 
and the wide range of 
equipment and facilities 
now available has com- 
pletely changed miners’ 
methods and their living 
conditions. 

The short span of 8 
years since the days of 
the “forty-finer” has 
brought forth many 
changes that are little 
short of marvelous. Need- 
less to say, compressed air 
and air-operated machines 
have done much in that 
interval to revolutionize | 
mining methods. 


Moving mining machinery and supplies with 
tractors over snow roads in Manitoba 


The ease of moving this portable compressor as 
compared with a steam outfit is 
readily apparent 


duction the quicker the orz 
reserve will be worked out. 
Let us remember also that 
most great mines had 
| modest beginnings and that 
| the prospects of today may 
be the record breakers of 
tomorrow. With this in 
mind we, both as _ indi- 
viduals and corporations, 
should more carefully con- 
sider the needs and the 
demands of prospectors 
and small producers — 
mines with outputs of 50, 
100, or 200 tons a day. 
The lack of attention on 
the part of machinery 
manufacturers to the small 
producer was _ forcibly 
brought to a focus at the 
last meeting of the West- 
ern Division of the Amer- 


In place of the 
burro loaded down 
with picks, shovels, 
washing pans, and 
the like, the pros- 
pector of today 
starts on his well- 
planned trip with «a 
small air compres- 
sor, air-operated 
drills, made-up drill 
steels, maps of the 
country, ete., all 
neatly packed in an 
automobile, truck, or 
even in an airplane. Instead of 
guessing as to what is and what is 
not pay rock, and laboriously pick- 
ing, breaking, screening and wash- 
ing, the modern prospector can de- 
termine the location of ore bodies 
by the use of sensitive instruments 
or by geophysical exploration even 
though the deposits may lie many 
feet below the earth’s surface. Thus 
much of the guesswork is eliminated 
and unseen ore bodies are revealed. 

It is only too true that most of us give 
little or no thought to the work of the 
prospector. In this age of hustle and 
bustle and of mass production all interest 
is centered on speed and increased out- 


* Mining Engineer, Ingersoll-Rand Company. 


COMPRESSED AIR 


for the 


SMALL MINE and PROSPECT 


By E. H. PAvuLL * 


A 


Scientific prospecting of today con- 
trasted with the days of the “Forty- 
Niner”—Prospector of today may be 
big producer of tomorrow—Descrip- 
tion of equipment suited to pros- 
pecting and small mine operation 


put of established mines. This fact is 
forcibly brought to our attention by the 


ican Mining Con- 
gress at Los An- 
geles in September. 
It was emphasized 
at that time that all 
manufacturers 
stressed bigger pro- 
duction and prin- 
cipally advertised 
equipment for the 
larger mines. The 
point was well taken 
by the editors of 
THE MINING Con- 
GRESS JOURNAL, and 
they determined to help the smaller 
properties by placing before them 
the equipment best suited for their 
needs. It is with this thought up- 
permost that the writer will tell 
something about the modern ma- 
chines that supply compressed air 
and endeavor to make plain to what 
extent compressed air can serve the 


small operator. 


glaring headlines and advertisements in 
our daily papers and trade publications, 
all of which emphasize enormous output 
and new production records. 


The mass_ production of our large 
properties is a wonderful thing, but let 
us not forget that the bigger the pro- 


Probably one of the reasons for this 
seeming disiriterestedness on the part of 
manufatturers is the lack of prospecting 
in the United States. With the excep- 
tion of the Southwest, little is being done 
in other sections. Canada, however, still 
has much undeveloped country, and pros- 
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Figure 1. 


Figure 7. Oil furnace 
for heating drill steel 


Portable steam-driven compressor 


Figure 2. Portable gasoline-driven compressor 


Figure 3. Direct-connected oil-engine compressor 


Figure 4. Jack- 
hammer drill 


Figure 8. 


Small compressed-air hoist 


Figure 6. Drill 


Figure 5 sharpener 
Drifter | 
drill | 


Figure 9. 
Sinking pump, 
steam or air- 
driven 


pecting there is being carried out on a 
large scale. 

The Ingersoll-Rand Company has al- 
ways maintained a keen interest in the 
doings of the prospector and has devei- 
oped many new machines that have 
revolutionized his work. From the ex- 


perience gained in working with pros- 
pectors and in small mines, the company 
has prepared lists of equipment best 
suited for any size of plant ranging from 
the small prospecting plant to the 
medium-sized mining plant with hydro- 
electric power. 


THE COMPRESSED AIR PLANT 
Because drilling operations play such 
an important part in mining, one of the 
first problems that confronts the pro- 
spective mine owner is the selection of 
the proper compressed-air plant. The 
size and type of equipment and the 
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method of driving it require careful con- 
sideration. The size and type of equip- 
ment is determined largely by the funds 
available, transportation facilities, and 
the speed with which the program of de- 
velopment is to be carried out. The se- 
lection of the proper method of drive 
usually depends on local conditions— 
such as the relative cost of various 
fuels—and it has an important bearing 
on operating costs. 

Occasionally a mining claim is devel- 
oped close to a hydroelectric power line, 
but in the majority of cases some form 
of prime mover is necessary. When wood 
or coal is obtainable at moderate cost, a 
steam-driven plant is usually chosen. 
This may be converted to motor drive 
later on should progress in the district 
render that permissible. 

Lighter and more efficient types of 
steam plants have made it possible to 
explore properties that were once con- 
sidered too inaccessible to warrant serious 
attention. Very often, however, the cost 
of coal or of good wood fuel, and the 
difficulty of transportation, make the op- 
eration of steam plants prohibitive. Un- 
der such conditions, gasoline or oil-driven 
plants are more suitable and are now 
being used extensively. 

When there is any doubt as to the ulti- 
mate value of a prospect, or where it 
may be desirable to move the plant about 
the property, a portable unit, moderate 
in first cost and easy to transport, is the 
logical type of equipment to select. The 
earlier forms of portable compressors 
did not possess the necessary strength 
nor were they sufficiently reliable for 
this class of service. Within the past 
few years, however, the portable gaso- 
line-driven compressor has been greatly 
improved, and its record of achievement 
in the field of construction has led to its 
adoption for trenching, shaft sinking, 
tunneling, and other operations essential 
to the development of mining prospects. 

It has been proved that the portable 
gasoline-driven compressor plant not only 
is easier to transport over bad roads, 
rough country and lakes and streams, 
but can be put to service more quickly 
than other types of equipment. The fuel 
used compares favorably in cost with 
coal or wood, is readily obtainable as a 
rule, and offers no transportation diffi- 
culties. Its initial cost is generally 
lower than that of a permanent oil or 
steam-driven plant, and the necessary 
foundations and buildings call for only 
a moderate expenditure. 

Oil-engine drive usually is marked 
with high operating economy, and where 
conditions will permit the use of such 
plants they are to be preferred. They 
require, however, a fairly heavy initial 
investment, and the foundations must be 
of a substantial character. Should the 
prospect turn out to be valueless, then 
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the plant will “have to be torn down be- 
fore it can be placed on another property, 
thus incurring additional expense in 
moving and setting it up again. 

In a paper entitled “Internal Combus- 
tion Engines for Mining Purposes,” which 
was presented at the March, 1928, meet- 
ing of the Canadian Institute of Mining 
and Metallurgy, Mr. F. A. McLean, of 
Sherbrooke, Quebec, states: “The steam 
plant has been so extensively used in the 
past, and the portable gasoline-driven 
compressor has become so popular for 
prospecting during the past three or four 
years, that there may be a tendency to in- 
stall either of those types in some cases 
where the improved form of oil-engine 
plant, as now available, would prove to 
be a far better investment. Actually, 
for each type there appears to be a cer- 
tain field of employment governed by 
local conditions. With these things in 
mind, let us compare some of the char- 
acteristics of the three types.” 

Mr. McLean outlines the field of ap- 
plication of each of the power-supply 
plants as follows: 


FIELD OF STEAM-DRIVEN MINING PLANTS 


While the high cost of wood and coal, 
poor transportation facilities, and simi- 
lar difficulties have led to the use of 
gasoline and oil in preference to steam, 
there are localities where steam-driven 
compressors can be used to advantage. 
Steam-compressor design has kept well 
abreast of the developments in othertypes, 
and the operator of today has a far 
better and a more efficient range of ma- 
chines to draw upon than in the past. 

For developing prospects the straight- 
line, single-stage type (figure 1) has been 
very popular. Many of the now famous 
Canadian producers were opened up with 
this class of machine or earlier models of 
it. The units are simple and very rugged, 
and they are easily dismantled for con- 
venient transportation. The original 
plants on the Moranda and Abana prop- 
erties, and the Jackson-Manion and Mal- 
artic plants, are of this kind. When 
larger capacity is required, the two-stage 
duplex unit is usually installed. 

Comparatively speaking, labor costs 
are higher with the steam plant, but 
under favorable conditions some very good 
records can be made with such plants. 
An example of this kind is the Howey 
property at Red Lake. This plant con- 
sists of two 60-horsepower boilers, a 
steam-driven, cross-compound compressor 
and an 8% by 10 hoist. The boilers and 
all pipes are carefully insulated, and 
everything is laid out with the idea of 
obtaining maximum efficiency. As a re- 
sult of this policy, and the use of a good 
grade of wood, the fuel consumption has 
been remarkably low, and the cost of 
sinking the three-compartment shaft so 
far has not exceeded $85 per foot. 
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FIELD OF THE PORTABLE GASOLINE- 
DRIVEN PLANT FOR PROSPECTING 


Portable compressors are especially 
valuable for opening up remote proper- 
ties where heavy machinery can not be 
taken in or where it is desirable to get 
operations well started pending the ship- 
ment of heavier equipment. The one and 
two drill sizes are lighter than any other 
type of plant of the kind available today, 
and will permit work to be carried on at 
a favorable rate that would otherwise 
have to be done laboriously by hand 
steels. On a small northern Ontario op- 
eration a 5% by 5-in. unit, weighing about 
2,800 pounds complete, is used to operate 
a “Jackhamer” on shaft sinking. With 
this equipment a round of seventeen 5-ft. 
holes is drilled in an eight-hour shift— 
the gasoline consumption averaging 10 
gallons, or 90 pounds per shift. At 40 
cents per gallon, this comes to $4 per 
shift. As the compressor needs little at- 
tention, the total cost of power is low 
indeed. During the past year there has 
been an increasing tendency to use the 
smaller portable for surface trenching 
and for sinking small exploration shafts 
and test pits because they permit such 
work to be carried on at higher speeds 
and greater economy than do hand meth- 
ods. A number of Quebec properties have 
adopted this procedure. 

Portable gasoline-driven compressors 
are also well suited for the opening up of 
properties on which the work done is not 
sufficient to warrant the expenditure for 
a permanent plant. Under such condi- 
tions, or where it may be necessary to 
move the plant from claim to claim or 
from one part of a property to another, 
the mobility of self-contained plants of 
this type is a valuable consideration. 
Readiness for service is another impor- 
tant feature where speedy work is re- 
quired in order to prove up a property 
before additional payments under an op- 
tion become due. In the event the option 
is dropped, the plant can be moved easily 
and sold readily if desired. (See 
figure 2.) 

On small, high-grade operations the 
speed with which the plant can be taken 
in and started up may enable an oper- 
ator to finance himself through the sale 
of the ore produced. In one case, which 
recently came to the writer’s notice, the 
operator of a medium-sized portable 
plant is said to have obtained $100,000 
for ore taken out of a cutting 25 ft. long, 
10 ft. wide, and 4 ft. deep. The ore had 
to be shipped over 40 miles to the rail- 
way. This operator stated that the me- 
chanical performance and the fuel and 
labor costs of the plant were very satis- 
factory, even though the property was 
so far from railhead. 
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IN THE SMALL-OPERATION FIELD 


Another branch of mining for which 
the small gasoline portable has proved 
itself better fitted than any of the larger 
or more expensive types is that in con- 
nection with small and intermittent quar- 
rying operations often encountered in the 
production of feldspar, gypsum and brick 
shale. A few hours of drilling with 
jackhamers will not infrequently provide 
sufficient raw material in workings at this 
description to keep the rest of the force 
busy for several days. Under such con- 
ditions the cost of fuel is negligible, and 
the ease with which the portable can be 
started and stopped, its power to run 
without attention, and the absence of 
stand-by charges when idle are impor- 
tant considerations. 


WHERE THE PORTABLE LEAVES OFF THE 
FIELD OF THE OIL ENGINE BEGINS 


From the foregoing it is clear that the 
portable compressor has made a very 
definite place for itself and is now looked 
upon as a valuable piece of equipment 
for prospecting and for small operations 
in regions where wood or coal is costly 
and transportation facilities are poor. 
The investment compares favorably with 
that for other kindred plants. When ac- 
tual capacity is taken into consideration, 
the differences in weight and first cost 
between the large sized portable and the 
oil-engine plant are not so evident, and 
are offset to a very large extent by the 
facts that the oil-engine compressor will 
effect greater economies and operate for 
a longer period on a ton of fuel. When 
these facts are given due consideration, 
the direct-connected, oil-engine plant 
would seen to be the best all-round in- 
vestment in many cases where conditions 
will permit it to be taken in. 


Figure 3 shows a type of direct-con- 
nected, oil-engine compressor. The same 
engine without the air compressor may 
be belted to a generator. Another alter- 
native is to connect the oil engine to 
both the air compressor and the gener- 
ator. This arrangement makes it practi- 
cable to use an electric hoist as well as 
to supply compressed air for drilling pur- 
poses, 

For a prospecting plant which is within 
reach of hydroelectric power, a belt- 
driven compressor is the type often first 
selected. If circumstances make a steam 
plant the choice, the compressor may be 
of the same size but with a steam 
cylinder added. (See figure 1.) 


Rock DRILLS 


The character of the rock and the ex- 
tent and the class of work vary so greatly 
at different prospects and mines that it is 
possible to make only general suggestions 
as to the selection of drilling equipment. 
Most drill manufacturers keep demon- 
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strators in the field who will gladly in- 
vestigate conditions and make recom- 
mendations. 

Jackhamer Drills—This hand-held type 
of drill is the accepted machine for all 
prospecting and for most shaft-sinking 
and other down-hole work even in large 
mines. They range in sizes from about 
20 to 75 pounds. (Figure 4.) 

Where the rock is exceptionally hard, 
some mines prefer the light-weight 
drifter type of drill fitted with a special 
handle for shaft-sinking work. 

Drifter Drills—For large prospects and 
mines, where drifting and crosscutting is 
done, the drifter type of drill mounted 
on a column or shaft-bar is the ideal 
machine. (Figure 5.) 


DRILL-STEEL SHARPENERS AND OIL 
FURNACES 


Modern, high-speed, hammer drills re- 
quire a large supply of sharpened steels. 
In return, the drills do-so much more 
work that it generally pays to install a 
sharpening machine even when as few as 
two drills are in use. 

Sharpeners are built in various sizes: 
For prospecting, development plants, and 
for permanent plants using a large num- 
ber of drills. (Figure 6.) 

Oil furnaces also are great time and 
labor savers. They are ready at a min- 
ute’s notice, and they are clean, safe and 
easy to operate and to control. One of 
these is illustrated in Figure 7. 


Hoists 


For the prospecting plant equipped 
with a portable gasoline compressor the 
compressed-air hoist is the most suitable 
unit. Figure 8 shows a small hoist of 
this kind. The valves are of the piston 
type, the working parts are entirely in- 
closed and run in oil, the gearing is cut, 
and there is a powerful hand brake. 

As the hoist consumes comparatively 
large amounts of air during the short 
hoisting periods, it is desirable to provide 
an air receiver of good size. 

The next step probably will include 
electric power for hoisting, using either 
purchased hydroelectric power or power 
from an oil-engine-driven generator. The 
drive is through single-reduction, cut- 
steel herringbone bearing, running in an 
oil-tight case. The motor is direct con- 
nected to the hoist by a flexible coupling. 
The single-drum hoist is built so that it 
may be converted later into one with 
double drums should results justify doing 
so. This makes a desirable arrange- 
ment, as the single-drum hoist may be 
used in sinking the development shaft 
and the second drum may be added as 
soon as production begins, thus furnish- 
ing equipment suitable for handling ore 
by balanced hoisting. 

The small electric hoists have the usual 
safety devices, consisting of a trip brake 
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on the motor pinion shaft that is oper- 
ated by track-limit switches in the head- 
frame. 

For a larger plant the hoist would 
be provided with compressed-air-oper- 
ated clutches and brakes and other safety 
devices. 


An economical plan, when developing 
a property, is to purchase in the first 
place a hoist large enough for handling 
ore and, in the meantime, to equip it with 
a small, slow-speed motor having hand- 
operated brakes and clutches and a 
simple pinion-shaft brake. This will 
save on first cost and keep down the 
power bills. Later the hoist may be 
equipped with a larger and a faster mo- 
tor, air-operated brakes and clutches, 
and safety devices. 


PUMPS 


For shaft sinking, where there is too 
much water to be bailed out conveniently, 
a sinking pump of the type shown in 
Figure 9 is used. It may be driven by 
steam or air. 

For a permanent plant a centrifugal 
pump, direct coupled to an electric mo- 
tor, is usually satisfactory. 


ROCK BURSTS IN LAKE SUPERIOR 
COPPER MINES 


Several fatal accidents have been 
caused in the Lake Superior copper min- 
ing region by the occurrence of “rock 
bursts,” the Bureau of Mines points out. 
The term “rock bursts,” is applied to the 
sudden giving away of rock pillars and 
walls left in support of underground 
workings in deep mines. When rock sup- 
port gives away over extended areas 
“air blasts” accompanied by local earth- 
quakes occur and in a number of in- 
stances these have caused loss of life. 

A study of rock bursts in the Lake 
Superior copper mining district has re- 
cently been conducted by the Bureau of 
Mines. The results of this investigation 
are summarized in a bulletin by Dr. 
W. R. Crane, of the Mining Division of 
the bureau, which will be published 
within the next few months. 

In this forthcoming bulletin, Dr. Crane 
describes the occurrence of rock bursts 
and the means of detecting their ap- 
proach, also, the measures necessary to 
prevent damage to mine operations. He 
analyses the cause of rock bursts and 
the effect of the pressure of superincom- 
bent rock masses on mine support ac- 
cording to the depth of the mine work- 
ings and to the dip of the lode or bed. 

The action and effect of rock bursts, 
the failure of pillars or other support 
and of the hanging wall or roof rock are 
described and the effect of faults, slips 
and joint planes on the underground 
mine support is discussed. 
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Calumet & Arizona and New Cor- 
nelia Will Consolidate 


At their meetings on February 19, the 
boards of directors of Calumet & Ari- 
zona Mining Company and New Cornelia 
Copper Company approved an agree- 
ment to consolidate the two corporations, 
ordered it executed as required by the 
Delaware statutes and submitted to the 
stockholders of each company at the an- 
nual meeting of each corporation with 
the unanimous recommendation of the 
members of both boards that such agree- 
ment be approved by the stockholders. 

The consolidated corporation will be 
known as Calumet & Arizona Mining 
Company. It will have an authorized 
capital of 1,000,000 shares of a par value 
of $20 a share. 

Each person holding stock in present 
Calumet and Arizona Mining Company 
will receive one share of the consolidated 
company for each share held in the pres- 
ent company and each person holding 
stock of New Cornelia Copper Company 
will receive one share of the consolidated 
company for each 2.85 shares of the 
present company. 

The first board of directors of the 
consolidated company will consist of all 
the members of the present companies, 

When all stock of present companies 
is exchanged, the consolidated corpora~- 
tion will have outstanding 848,857 and 
will have in the treasury 157,143 for fu- 
ture expansion. 

George Ruppe has been named a di- 
rector of the Calumet and Arizona Min- 
ing Company to fill a vacancy on the 
board caused by the death of the late 
Captain Thomas Hoatson. 


Phelps Dodge C. & A. Settle With 
Carson 


The Phelps Dodge Corporation and 
the Calumet and Arizona Mining Com- 
pany have made a settlement with the 
Carson Investment Company for in- 
fringement on the patents of George C. 
Carson, Robert Hays Smith of the Car- 
son Company, announced early in Feb- 
ruary. 

The Phelps -Dodge and Calumet and 
Arizona provided in the settlement for 
a license for future use by them of the 
Carson inventions in their furnaces. 
Settlements previously had been made 
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by the United Verde and the Magma 


Copper companies in cases 
against them. 

Carson, through his investment com- 
pany, has suits for infringement and 
damages pending against the Anaconda 
Copper Mining Company, the American 
Smelting and Refining Company and 
other large mining companies. 


pending 


President Approves New War Min- 
eral Relief Legislation 


The President has approved and made 
a law S. 1347, passed by Congress, per- 
mitting the courts to pass on questions 
of law involved in the settlement by the 
Interior Department of war mineral 
claims. Claimants will have until Feb- 
ruary 13, 1930, to file suits in the Su- 
preme Court of the District of Columbia 
on the law questions involved, and the 
cases may be appealed to the District of 
Columbia Court of Appeals and the U.S. 
Supreme Court. The two principal ques- 
tions which the courts are expected to 
pass on are whether claimants may re- 
cover for interest paid on borrowed cap- 
ital and for losses in connection with 
the purchase of property in producing 
essential minerals at the request of the 
Government during the World War. 

In reporting the bill to the House of 
Representatives early in February Rep- 
resentative Robsion, of Kentucky, chair- 
man of the House Committee on Mines 
and Mining, stated that the complaint in 
hearings before the committee on this 
and other legislation on the subject “has 
been that the Secretary of the Interior 
has not correctly construed the law.” 


The bill was reported by the commit- 
tee in the face of a report from Secre- 
tary of Interior West to the effect that the 
proposed legislation is “in conflict with the 
financial program of the President.” The 
committee reported that Assistant Secre- 
taries of the Interior Finney and Ed- 
wards did not object to the bill, but wel- 
comed a construction of the law by the 
court. They believed that the depart- 
ment has correctly construed the law, 
but if the court decides that it has been 
in error, the department will be glad to 
be set right. Mr. Robsion stated that 
there is little controversy with reference 
to the findings of facts by the depart- 
ment, but that serious dissatisfaction 


~ 


and controversy had arisen over its de- 
cisions on the law questions. The com- 
mittee did not consider that any large 
number of cases would be carried to the 
court under this act, but said it would 
enable these cases to be rapidly settled. 

The new legislation does not enlarge 
the scope of existing war mineral legis- 
lation, nor does it permit the filing of 
new claims, but authorizes the court to 
pass upon questions of law to guide the 
department in further administration of 
the act. 


Eagle-Picher Plans Improvements to 
Lead Smelters 


Improvements to cost approximately 
$250,000 will be made at the Smelter 
Hill and Galena plants of the Eagle- 
Picher Lead Company, John A. Schaef- 
fer, vice president in charge of plants, 
announced early in February. 

Additional acreage has been pui- 
chased to the west of the Galena plant 
and improvements will be added that 
will double the capacity of the plant. 
The entire plant will be modernized and 
the manufacturing of pig lead of the 
company will be concentrated at that 
point. 

The Joplin plant will become solely 
a lead fabricating plant. In addition 
the company will install a lead sheet 
roliing plant, which will make the prop- 
erty one of the most complete in the 
United States, capable of fabricating 
any of the numerous products of lead. 

The Ontario, Okla., plant will be main- 
tained for the manufacture of antimo- 
nial lead, as in the past. Several ex- 
tensive improvements have recently been 
completed at that plant. A. J. Smith, 
for the past four years manager of the 
Ontario plant, has been transferred to 
the Chicago office of the company. He 
will be succeeded by James Doyle, chief 
chemist. 


Thomas Hoatson, 68, well-known Mich- 
igan mining man, died at Phoenix, Ariz., 
February 1, following a long illness. 

He was an organizer and vice presi- 
dent of the Calumet & Arizona Mining 
Company, New Cornelia Copper Com- 
pany, Verde Central Mining Company, 
Keweenaw Copper Company and the 
Merchants’ & Miners’ Bank, Phoenix. 
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Bureau of Mines Appropriations for 
Next Fiscal Year 


The appropriation bill, passed by Con- 
gress and recently approved by the 
President, gives the Bureau of Mines $2,- 
249,670, for the fiscal year beginning 
July 1, divided as follows: 

Investigating mine accidents $422,000; 
salaries and general expenses $91,500; 
mining investigations in Alaska $11,160; 
operating mine rescue cars and stations 
$326,130; testing fuel $179,210; mineral 
mining investigations $144,220; oil, gas 
and oil shale investigations $232,000; 
mining experiment stations $205,450; 
buildings and grounds at Pittsburgh Sta- 
tion $82,200; investigation of potash de- 
posits $100,000; economics of mineral in- 
dustries $285,000; investigation and con- 
servation of resources of helium bearing 
gas $75,000; helium production plants 
$95,800, with authority to make contracts 
up to $500,000 in connection with acquir- 
ing leases on helium lands; the bureau 
will also receive funds from the army 
and navy for the purchase of helium; 
continuation of revolving fund for oper- 
ation of the Government fuel yard which 
furnishes coal to Federal agencies in this 
city. 

Appropriations for the Bureau of 
Standards include the following: metal- 
lurgical research $51,000; investigation 
of mine scales and cars $13,400; investi- 
gation of clay products $49,000; indus- 
trial research $204,000; standardization 
of equipment $220,000. 


Incorporate Allen Zinc Ore Sales 
Company 

Articles of incorporation have been 
filed in Oklahoma for the Allen Zinc Ore 
Sales Agency by R. C. Allen, holder of 
contracts for the disposal of zinc con- 
centrates of some 15 or 20 of the leading 
produeers of the Tri-State district. At 
present the offices of the agency have 
been established in the Joplin National 
Bank Building, but will be moved to or 
near Picher, as soon as suitable quarters 
can be found, after which the new cor- 
poration will function. 

Les McColgin, ore buyer for the Amer- 
ican Zinc, Lead and Smelting Company, 
resigned that position to accept a posi- 
tion with the Allen Zinc Ores Sales 
Agency. 


Kennecott to Increase Capital Stock 


Stockholders of Kennecott Copper Com. 
pany of New York approved the pro- 
posal to increase the authorized capital 
stock to 12,000,000 no-par shares from 
5,000,000 no-par shares, and to split 
stock on a two-for-one basis by giving 
shareholders one additional share for 
each share held. At present there are 
4,561,313 shares outstanding. Stock- 
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holders also approved a plan to increase 
the number of directors from 15 to 18. 

Directors of the Kennecott Copper 
have announced the placing of the new 
shares on a $4 annual basis, equivalent 
to the $8 rate paid on the old issue prior 
to the two-for-one distribution. A quar- 
terly dividend of $1 was declared, pay-~ 
able April 1 to holders of record March 1. 


Metal Mine Ventilation Standards 


The American Mining Congress has 
appointed C. W. Nicolson, of Joplin, Mo., 
general manager of the Childress Lead 
and Zinc Company, as chairman of the 
Metal Mine Ventilation Committee of 
its Standardization Division. The com- 
mittee will formulate a standard code of 
metal mine ventilation practice. Mr. 
Nicolson’s extensive experience particu- 
larly well fits him to take the leadership 
of this large and important committee, 
which is largely representative of the 
country geographically and its members 
being recognized leaders in the metal 
mining industry. 


New Secretary for Copper Ass’n 


The Board of Directors of the Copper 
& Brass Research Association at its 
January meeting elected Bertram Bar- 
rett Caddle as secretary, to succeed Mr. 
John Fellows Gowen, resigned. Mr. 
Caddle has been connected with the asso- 
ciation as assistant to Mr. Willis, the 
manager, for seven years. He was born 
in Wheeling, W. Va., in 1887, and before 
coming to the association had an ex- 


B. Caddle, 

newly - elected 

secretary of 

the Copper & 

Brass Re- 

search Associa- 
tion 


tensive newspaper experience, being con- 
nected with the editorial departments of 
the Wheeling Intelligencer, the Wheel- 
ing News, and the Wheeling Register; 
the Cleveland Plain Dealer, the El Paso 
Times, the El Paso Herald, the Santa 
Fe New Mexican, the Albuquerque 
Herald and the New York Herald. 

Mr. Gowen, who served two years as 
secretary, resigned to take a position on 
the staff of Lehman Bros., bankers, of 
No. 16 William Street. 
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Geologic Map of New Mexico 


The first large colored geologic map 
of the State of New Mexico has been 
issued by the U. S. Geological Survey. 
It may be purchased for $1.50 a copy. 
It shows the geologic formations, topo- 
graphic features, and mineral resources 
in 17 colors, with 22 separate colors and 
pattern distinctions. In the northwest- 
ern part of the San Juan Basin are the 
oil-bearing domes that are now being 
explored. 


Hess on Trip to Far East 


Frank L. Hess, chief engineer of the 
Rare Metals and Non-Metals Division of 
the United States Bureau of Mines, is 
sailing from San Francisco on March 15 
on an extensive trip which will include 
parts df China, the Malay Peninsula, 
India, Russia, Norway, Sweden, Ger- 
many, Italy and England. Mr. Hess will 
be on leave of absence from the Bureau 
and expects to be gone most of the year, 
making various examinations of ore de- 
posits, largely for his own interest. 


Walter S. Harper Dies 


Walter S. Harper, assistant secretary 
and treasurer of the Inspiration Con- 
solidated Copper Company, died from 
heart disease at his home, 125 Rutland 
Road, Brooklyn, New York, recently, in 
his 61st year. 

Mr. Harper was a well-known mining 
man, having been identified with the 
industry ever since his arrival in this 
country from Scotland as a young man. 
He had been with the Inspiration Con- 
solidated Company for over 20 years 
and was also interested in a number of 
other companies, including the Ahumada 
Lead Company, the Erupcion Mining 
Company, Greene Cananea Copper Com- 
pany and a number of other well-known 
metal mining enterprises. 


The Internal Revenue Bureau has 
issued Income Tax Regulations No. 74 
under the 1928 revenue law. They will 
apply to the taxable year 1928 and suc- 
ceeding years. Income, war profits and 
excess profits taxes for years preceding 
1928 will not be affected by the new 
regulations, but will be subject to the 
applicable provisions of prior revenue 
acts, except as they are modified by titles 
3, 4 and 5, of the 1928 act or by legisla- 
tion subsequent to that act. 


Directors of the Anaconda Copper 
Mining Company declared a quarterly 
dividend of $1.75 a shate on common 
stock, placing the issue on a $7 annual 
basis, against $6 previously. The divi- 
dend is payable May 20 to stock of rec- 
ord March 29. 
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High Price for Copper Brings Wage 
Increase for Miners 


Wage rates for miners in the impor- 
tant copper mining districts of the coun- 
try have again been boosted as a direct 
result of the continued improvement in 
the price of copper, which by the end of 
February had soared to 19% cents a 
pound for both domestic and foreign de- 
livery. 

On February 4, copper mining compa- 
nies in the Butte district of Montana an- 
nounced that, effective immediately, the 
wages of all employes on the pay roll 
would be advanced 25 cents a day over 
the scale in force. Approximately 18,000 
men employed by the Anaconda Copper 
Mining Company, Butte & Superior Com- 
pany, and the East Butte Copper Mining 
Company benefit by the increase, which 
makes the present basic pay of miners 
$5.50 per day and will remain in effect 
so long as the domestic price of copper 
is 17 cents or more per pound. This 
increase constitutes the second raise 
awarded employes by the Butte opera- 
tors since the improvement in. the price 
of the red metal last fall. On October 1 
a wage increase of 50 cents a day, affect- 
ing all daily pay roll employes, was an- 
nounced. At that time copper was sell- 
ing at 15 cents a pound. 

The Phelps Dodge Corporation, Cop- 
per Queen Branch, Calumet & Arizona 
Mining Company and the Shattuck-Denn 
Mining Company, in the Bisbee district, 
Arizona, on February 5 announced an in- 
crease of 5 percent, based on the wage 
scale in effect prior to October 1, 1928, 
the increase to be effective February 1. 
The advance will be maintained as long 
as the price of copper averages 17 cents 
a pound or over. An adjustment in the 
rates of salaried employes was also 
made, it was announced. The increase is 
the second since the price of copper be- 
gan to advance. The first was 10 per- 
cent, made last October. 

On February 11, a general announce- 
ment of wage increases, benefiting up- 
wards of 7,500 employes, effective March 
1, was made by mining companies in the 
Michigan copper country. In the case of 
Calumet & Hecla and Isle Royale there 
was a general increase of 10 percent. 
The Copper Range increase was in 
amounts varying from 7% to 10 percent, 
the larger percentage applying to the 
lower rates, making it a graduated scale. 
Both Mohawk and Quincy announced an 
increase, effective March 1. The Michi- 
gan Smelter put a wage increase similar 
to that of Copper Range into effect. 

Effective February 15, the Utah Cop- 
per Company, in Bingham Canyon, Utah, 
increased the wages of approximately 
3,500 men, the advance amounting to 20 
cents a day for all receiving less than 
$4.50, and 25 cents for all receiving more 
than that amount a day. The American 
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Smelting & Refining Company increased 
its scale 25 cents a day at the Murray 
smelter, and 20 and 25 cents at the Gar- 
field smleter. International Smelting, 
Refining & Mining also increased wages 
at their plants 25 cents a day. 


Evans-Wallower Lead to Acquire 
Eastern Electrolytic Zinc, Inc. 


Announcement was made early in Feb- 
ruary by the Evans-Wallower Lead Com- 
pany of negotiations leading to acqui- 
sition of the interests of Eastern Elec- 
trolytic Zinc, Inc., in the Tainton Proc- 
ess rights for the production of super- 
fine electrolytic zinc, under which the 
Evans-Wallower Lead Company will ac- 
quire broad, underlying rights now owned 
by the eastern company in the south- 
west portion of the United States, the 
Trit-State area and the territory east 
of the Mississippi river. It was stated 
that the Evans-Wallower Company 
would acquire these rights in exchange 
for stock, the transaction to be approved 
by ratification of the directors and stock- 
holders of each company. 

The statement was issued by Edgar 
Z. Wallower, president of the Evans- 
Wallower, and Victor Rakowsky, presi- 
dent of Eastern Electrolytic Zinc., Inc., 
that the transaction will take the form 
of a coalition of interests of Evans-Wal- 
lower and Eastern Electrolytic Zinc, Inc. 
U. C. Tainton, who developed the zinc 
process now in operation at a plant in 
Kellogg, Idaho; Rakowsky and William 
McClellan, vice president of Stone and 
Webster Company, will become mem- 
bers of the board of the Evans-Wallower. 


Frederick W. Bradley, the new president 
of the American Institute of Mining and 
Metallurgical Engineers 


237 


The Evans-Wallower is now construct- 
ing an electrolytic zinc plant under Tain- 
ton process rights at East St. Louis, IIL, 


which plant will be completed about 
July 1. 


Electrolytic Plant for Eastern Canada 


Ventures, Ltd., and Consolidated Min- 
ing Company are cooperating in the es- 
tablishment of a copper refinery and 
electrolytic zinc plant to be erected in 
Eastern Canada, according to a joint an- 
nouncement over the signatures of 
Thayer Lindsley and J. J. Warren, presi- 
dent of the two companies. The refinery 
will treat the products of the mines of 
the two corporations and is prepared to 
accept any customs business offered. The 
official statement is as follows: 

“An arrangement has been completed 
between Ventures, Ltd., and the Consol- 
idated Mining & Smelting Company, Ltd., 
for the immediate erection of a copper 
refinery and an electrolytic zinc reduction- 
works in Eastern Canada, to handle the 
products of the mines controlled by the 
two corporations and any customs busi- 
ness offered. The Normanda Company 
were offered participation, but appar- 
ently have declined. The locality where 
the plants will be established, has been 
decided on, but the site has not yet been 
purchased. The plants will be designed 
and built by the metallurgical staff of 
the Consolidated Company. The copper 
refinery will be somewhat larger than 
the Tadanac plant of the Consolidated. 
The zinc reduction works will be smaller 
than the Tadanac one. Both will be laid 
out so as to permit of extension being 
readily and economically made.” 


Great Northern to Start Iron Ore 
Explorations 

Exploration of the 50,000 acres near 
Aitkin, Minn., on which options were 
recently acquired by Great Northern 
Iron Ore Properties, will be started as 
soon as weather conditions will permit. 

A number of drills are to be operated 
on the tract, which lies largely to the 
north of Aitkin and sufficiently far away 
to cause no upset of affairs in the vil- 
lage by operations within the limits as 
was the case on the Mesaba range. 

H. J. Kruse, a mining engineer, has 
been largely instrumental in securing the 
options and will direct the drilling. Test 
pits are said to have proven that ore 
exists and the drilling now proposed is 
to determine both quality and quantity 
as to the larger area, 


Phelps Dodge Corporation stockhold- 
ers voted February 25 to change cap- 


ital stock to 2,000,000 shares, $25 par, 
from 500,000 shares, $100 par. 
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Mining Institute Held at College of 
Mines, University of Washington 


Registration of 120 persons and an 
average attendance of 50 marked the 
sessions of the Mining Institute of the 
College of Mines, University of Wash- 
ington, held during the week of Jan- 
uary 21 to 26.. In addition to those regis- 
tered for the courses given in the daytime 
many others attended the illustrated lec- 
tures in the evenings. The renewed ac- 
tivity in mining was reflected by the 
large attendance and by the interest 
shown in the various programs of the 
institute. Mining men and prospectors, 
representing every phase of the indus- 
try, business and professional men who 
make contact with mining, and a scat- 
tering of persons who wished to hear 
special. subjects attended the institute. 
It was noticeable that a large number of 
men came from points outside the city 
of Seattle to attend the meetings. 

The program extending over the: week 
consisted of a series of lectures given by 
members of the faculty of the College of 
Mines and by outside engineers who pre- 
sented subjects covered by their particu- 
lar fields of interest. Laboratory demon- 
strations, a program of motion pictures, 
a trip to the Tacoma smelter, a luncheon 
given by the students’ Mining Society, 
and a joint session with the North Pa- 
cific section of the American Institute 
of Mining and Metallurgical Engineers 
supplemented the formal lectures. 

The special speakers and the subjects 
of their addresses follow: 

George Watkin Evans, con- 
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“The Use of Explosives in Mining Oper- 
ations.” 

W. D. Shannon, northwest manager 
Stone and Webster Corporation, Seat- 
tle “Steam-Generated Power versus 
Hydro-Electric Power Development.” 

Charles L. Bretland, assayer, U. S. 
Assay Office, Seattle—“The Assay and 
Purchase of Gold Bullion.” 

R. P. Leonard, of the Gardner-Denver 
Company, Seattle—“Rock Drilling.” 

H. F. Yancey, Northwest Experiment 
Station, U. S. Bureau of Mines—“The 
Work of the U. S. Bureau of Mines.” 

John Schoning, foreman miner, U. S. 
Bureau of Mines—“First-aid and Rescue 
Methods in Mining.” 

Members of the staff of the College of 
Mines lectured on the following topics: 

Dean Milnor Roberts—‘Metal Mining 
Methods and Costs,” “Ore Dressing,” 
“The Mineral Resources of the Pacific 
Northwest.” 

Prof. Joseph Daniels—‘Recent Devel- 
opments in Low Temperature Carboniza- 
tion Processes and Improved Methods of 
Utilization of Coal,” “Iron Ore Resources 
of the Pacific Northwest.” 

Prof. C. R. Corey—“Metallurgy of the 
Common Metals,” “The Significance of 
Metallography in Metallurgy.” 

Prof. Hewitt Wilson—“The Origin, 
Occurrence, and Properties of Clays and 
Other Nonmetallic Ceramic Materials,” 
“The Testing of Clays and Clay Products, 
Such as Brick and Tile, Terra Cotta, Fire 
Brick, Pottery and Enameled Wares.” 

Dean Henry Landes—“Geological As- 
pects of Prospecting for Coal.” 
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Prof. George E. Goodspeed—“Petrol- 
ogy as Applied to Mining.” 

Prof. J. Grattan O’Bryan—“The Sig- 
nificance of Recent Decisions on Leasing 
of Government Oil Lands.” 


Consumption of Copper 


Copper annually consumed by two 
major forms of transportation, auto- 
mobiles and railroads, now reaches the 
large total of 340,000,000 pounds, accord- 
ing to surveys completed by the Copper 
and Brass Research Association. 

Estimates of the association indicate 
a total of approximately 1,786,000,000 
pounds of copper now in use in passen- 
ger cars of American manufacture and 
in the railroad systems of the Nation 
today. About 250,000,000 pounds of 
copper are consumed by the automobile 
industry every year, the association 
states. 

“There are about 21,000,000 registered 
passenger cars in the United States. The 
amount of copper now in use in this 
class of cars alone totals approximately 
936,000,000 pounds. 

“The new Ford Model ‘A’ uses 5 
pounds more copper than the old Model 
‘T’. This is an increase of 20 percent. 
Since the Ford car represented 47 per- 
cent of all registered passenger cars in 
the United States at the time the model 
was changed a substantial increase in 
the future automotive consumption of 
copper may be expected.” 

In discussing the use of copper on 
railroads, the association estimates that 
between 75,000,000 and 100,000,000 
pounds of the metal are con- 


sulting engineer, Seattle— 
“The Coal Fields of the Pa- 
cific Slope.” 

A. H. Richards, manager 
of the Tacoma smelter— 
“The Purchasing of Ores and 
the Metallurgical Processes 
Employed at the Tacoma 
Smelter.” 

Dale L. Pitt, manager of 
the Premier mine, British 
Columbia—“Mining from the 
Operator’s Standpoint.” 

Robert T. Banks, of the 
Sullivan Machinery Com- 
pany, Spokane—“Diamond 
Drilling for Prospecting and 
for Oil Production.” 

L. B. Slichter, geophysicist, 
Physical Exploration Corpo- 
ration, Madison, Wis.— 
“Methods of Electrical Pros- 
pecting.” 

Ward Royce, of the Inger- 
soll-Rand Company, Seattle— 
“Equipment for a Small 
Mine.” 
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sumed annually by this form 
of transportation. More than 
850,000,000 pounds of copper 
and its allows are now in use’ 
on American railroads, it de- 
clares, adding that “the in- 
creasing importance of elec- 
trification promises an even 
larger consumption of copper 
in the future.” 

Present electrification rep- 
resents about 100,000,000 
pounds of copper and covers 
only a small portion of exist- 
ing track mileage. The new 
electrification programs of the 
Pennsylvania and other roads 
are expected to add approxi- 
mately 90,000,000 pounds of 
copper to these requirements. 

The 60,000 locomotives in 
service in the United States 
today contain 260,000,000 
pounds of copper. Nearly 


62,000 passenger and Pull- 
man cars account for 83,000,- 


R. E. Murphy, of the Du 
Pont Company, Seattle— 


There, Little Girl, Don’t Cry! 


New York Telegram 


000 pounds of the metal. 
There are 240,000,000 pounds 
of copper in the cars, num- 


=| 
\> \\! Z 


March, 1929 


bering 2,400,000, that haul the Nation’s 
freight. 

“Rolling stock does not account for 
all the copper, brass and bronze used by 
railroads. Automatic signals require 
25,000,000 pounds of the everlasting 
metals while shops and power plants 
have copper in service to the extent of 
40,000,000 pounds. The magnitude of 
this latter figure is accounted for, in 
part, by the increasing use of electrical 
machinery in railroad shops. The pri- 
vate telegraph and telephone systems 
contain 75,000,000 pounds of copper. 
Finally, there are about 20,000,000 
pounds of the metal in railroad buildings 
throughout the United States.” 


Ontario to Study Iron Ore Deposits 

Immediate steps are to be taken by 
the Ontario government to investigate 
the possibilities of the huge iron ore 
deposits along the north shore of Lake 
Superior. 

Professor O. W. Ellis, one of the lead- 
ing metallurgists in the United States, 
who has been engaged by the Ontario 
Research foundation to conduct its work 
in metals, will undertake the investiga- 
tion. This will entail expensive labora- 
tory tests, aimed at lowering the pres- 
ent costs of development. 


Anaconda Subsidiary to Take Over 
Two Plants 

The Anaconda Copper Mining Com- 
pany has announced that it has organ- 
ized a subsidiary known as the Ana- 
conda Wire and Cable Company, a Dela- 
ware corporation. 

The new company will take over rod 
and wire mills of the parent concern at 
Great Falls, Mont., and the wire mills 
of the American Brass Company, also 
a subsidiary, at Kenosha, Wis. 

In addition, an offer of stock in the 
new company will be made for the busi- 
ness and assets of the Inland Wire and 
Cable Company, Sycamore, IIl. 


Noranda Mines to Build Copper and 
Zinc Refineries 

Application has been made for the 
incorporation of a company that will 
construct a copper refinery in Eastern 
Canada, it was announced February 5 
by J. Y. Murdock, president of Noranda 
Mines, Ltd. 

The British Metal Corporation, Lon- 
don, England, and the Nichols Copper 
Company, of New York, are associated 
with Noranda in the project. 
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Later in the month Mr. Murdock 
stated that Noranda would soon con- 
struct a new refinery for zinc. He said: 

“We are soon going to construct a 
copper refinery in the province of Que- 
bec and by its side a refinery for zinc, 


because of the interesting zinc discov-* 


eries made on Noranda properties in 
Amulet, Abana, Aldermac, and even Gas- 
pesia.” The new refineries will be built 
near either Montreal or Quebec. 


World Zinc Production Analyzed 


W. R. Ingalls, director of American 
Bureau of Metal Statistics and leading 
authority on zinc, in analyzing world 
zine output of 1,563,324 short tons for 
1928, places electrolytic zinc output of 
the world for last year at 329,312 tons 
compared with 253,267 tons in 1927 and 
zinc from distillation at 1,234,012 tons 
in 1928 compared with 1,211,803 tons in 
preceding . year. 

The following shows production in 
short tons as classified by him: 


United States 1928 1927 
607,195 485,363 
Electrolytic ..... 160,000 112,629 

447,195 485,363 

Elsewhere: 

Electrolytic ..... 169,312 140,638 
...... 786,817 726,440 

Combined: 

Electrolytic ..... 329,312 253,267 
1,234,012 1,211,803 


All existing blasting and tonnage rec- 
ords for Lake Superior district, (Mich- 
igan) open pit mining will be broken in 
May of this year if plans now under 
way at the Volunteer property, near 
Palmer, are carried out. Between 60 
and 80 tons of powder will be used to 
break down what is estimated will be 
more than 400,000 tons of ore. A smaller 
blast will move between 90 and 100 tons 
of ore. Both of these blasts will be set 
off early in May, just before the opening 
of the lake shipping season. 


Thomas F. Cole and C. F. Wittenberg 
recently exercised their option on the 
Schubert-Coop property at Manhattan, 
Nev., according to word received from 
Tonopah. The price is said to be $100,- 
000, with a first payment of $10,000. 

A very wide orebody carrying from 
$15 to $20 gold a ton was recently dis- 
covered on the surface and a consider- 
able tonnage has already been treated 
in the War Eagle mill. 
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Silver Suit Argued—Decision Early 
in March 


Argument was heard February 8 by 
the Court of Appeals of the District of 
Columbia on the suit of the American 
Silver Producers Association to require 
the Government to purchase 15,000,000 
ounces of silver at $1 per ounce to com- 
plete purchases under the Pittman Act. 
The purchases would replace Pittman 
silver allocated for subsidiary coinage, 
but subsequently revoked. Justice Staf- 
ford, of the District Supreme Court, last 
spring decided that the association did 
not have a sufficient interest to bring 
the suit, but did not pass on the ques- 
tions involved in the litigation. The re- 
cent argument was on an appeal from 
his decision and covered all of the is- 
sues. The case was handled for the as- 
sociation by former Senator C. S. 
Thomas, of Colorado, and by District 
Attorney Leo A. Rover for the Govern- 
ment. The court is not expected to make 
its decision before March 5. In any 
event, it will probably be further ap- 
pealed by the losing side to the U. S. 
Supreme Court. 


Patents to Land Containing Minerals 
at Depth 

Indorsement of H. R. 15919, intro- 
duced by Representative Douglas (Dem., 
Ariz.) and passed by the House of Rep- 
resentatives, authorizing patents to 320- 
acre tracts of land containing minerals 
at depth without showing a discovery, 
was given before the Senate Public 
Lands Committee recently by The Amer- 
ican Mining Congress through M, W. 
Kriegh, chief of its mineral land divi- 
sion. Mr. Kriegh said the legislation 
would revive and stimulate prospecting 
and remove handicaps which have been 
created by the homestead laws under 
which prospectors have been excluded 
from large areas. 

“The present law requires actual dis- 
covery of minerals in place in order to 
prove a patent for a lode claim,” Mr. 
Kriegh said. “This law was sufficient so 
long as discoveries were made of out- 
crops on the surface. But mines are no 
longer discovered in this manner. They 
are now located and discovered at un- 
heard-of depths, in locations where the 
existence of the mineral could be ex- 
pected only as the result of underground 
exploration, which disclosed geological 
indications that pointed to the existence 
of ore bodies. By scientific methods of 
prospecting now being developed, it will 
be possible to locate bodies of minerals 
at depths which would make discovery 
as defined by our present laws impos- 
sible, and yet no prospector or operator 
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would be justified in raising the funds 
and incurring the expense necessary to 
open up a body of ore at great depth 
below the surface, except under legal 
provisions which would insure to him the 
ownership of that ore body when finally 
developed.” 


Ceramic Associations Meet—Exposi- 
tion a Feature 


The American Ceramic Society held 
its thirty-first annual meeting in Chi- 
cago the week of February 4, concur- 
rently with meetings of the American 
Face Brick Association, American Re- 
fractories Institute, the Common Brick 
Manufacturers’ Association, the Canad- 
ian National Clay Products Association, 
the Grinding Wheel Manufacturers’ As- 
sociation, Illinois Clay Products Associ- 
ation, National Brick Manufacturers’ 
Association and the Structural Tile As- 
sociation. 

Probably the most interesting feature 
of the meeting, which attracted close to 
2,500 delegates, was the ceramic prod- 
ucts exposition which occupied the en- 
tire basement floor of the Stevens Hotel 
and which was the first of its kind ever 
attempted in the United States. 


Susquehanna Collieries Company 
Official Dies 


Robert A. Quin, vice president of the 
Susquehanna Collieries Company, at 
Wilkes-Barre, Pa., died January 22 of 
injuries received a week previous when 
it is believed he slipped and fell while 
walking, fracturing his skull. Mr. Quin 
was born in Pottsville, January 17, 1864. 
His connection with Susquehanna Col- 
lieries Company had its inception when 
he was appointed superintendent of Ship- 
man Coal Company at Shamokin in Jan- 
uary, 1898. In April, 1899, he was ap- 
pointed superintendent of William Penn 
colliery of Susquehanna Co., Shamokin, 
in which position he remained until Jan- 
uary 1, 1901, when he was transferred to 
take charge of the Mineral Railroad & 
Mining Company, also a part of the 
Susquehanna holdings. In recognition 
of his outstanding ability, Susquehanna 
Collieries Company appointed him man- 
ager in 1903 of ali the collieries of Sus- 
quehanna and Lytle Coal Companies, 
which position he held until last August, 
when the company promoted him to vice 
presidency of all its holdings. 

Mr. Quin was a member of The Amer- 
ican Mining Congress, the Engineers’ 
Society of Northeastern Pennsylvania, 
and American Institute of Mining and 
Metallurgical Engineers. 


The Pennsylvania Geological Survey 
has issued a report on the mineral re- 
sources of the Pittsburgh quadrangle. 
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S. Pemberton Hutchinson Dies 


S. Pemberton Hutchinson, of Philadel- 
phia, president of the Westmoreland 
Coal Company, and a director of the 
American Mining Congress, died Satur- 
day, February 16, of pneumonia, in the 
Bryn Mawr Hospital in Philadelphia, at 
the age of 67. 

Mr. Hutchinson was in his office Mon- 
day, the eleventh, and on Tuesday, Lin- 


coln’s Birthday, he passed the day at his 
home, apparently in his usual health. He 
was stricken Wednesday, however, and 
was removed to the hospital. 

Mr. Hutchinson was born in Philadel- 
phia, a son of Sydney Pemberton and 
Agnes (Wharton) Hutchinson, and was 
educated at St. Paul’s School, Concord, 
N. H., and the University of Pennsyl- 
vania. Following his graduation in 1881 
he entered the employ of the Pennsyl- 
vania Railroad as a rodman in the en- 
gineering corps. His promotion was 
rapid until he became assistant general 
agent for the railroad in New York. 
During this time he became associated 
with Phelps, Dodge & Co., in its railroad 
enterprises. 

In 1905 Mr. Hutchinson resigned as an 
official of the Baltimore and Ohio Rail- 
road to become a member of the banking 
firm of Cramp, Mitchell & Shober, in 
Philadelphia. Besides his position at the 
head of the Westmoreland Coal Com- 
pany, he was a director of the Pennsyl- 
vania Company, trustee of the Penn 
Mutual Life Insurance Company, man- 
ager of the Philadelphia Saving Fund 
Society and a director of the Stonega 
Coal & Coke Company and was asso- 
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ciated with many other companies and 
financial institutions. 

President Wilson appointed Mr. 
Hutchinson as a member of the National 
Industrial Conference at Washington in 
1919, and he took an active part in the 
formation of conciliatory plans for 
settling controversies between lapor and 
capital. 

In April, 1887, Mr. Hutchinson mar- 
ried Miss Amy Lewis, daughter of John 
T. Lewis, of Philadelphia. She survives 
with four children: S. Pemberton Hutch- 
inson, Jr., Mrs. Henry S. Drinker, Jr., 
and Mrs. Joseph T. Thayer, of Philadel- 
phia, and Mrs. George W. Martin, of 
New York. 

One brother and three sisters also 
survive. They are Sydney E. Hutchin- 
son, Mrs. William S. Ellis and Mrs. J. 
Conyngham Stevens, of Philadelphia, 
and Mrs. Samuel L. Shober, of Atlantic 
City. 


Rocky Mt. Coal Institute To Meet in 
Salt Lake City, March 11-13 


Hundreds of mining engineers and 
coal operators from the four principal 
western coal states, Utah, Colorado, 
Wyoming and New Mexico, will gather 
in Salt Lake City, March 11, 12, and 13, 
for the twenty-seventh annual meeting 
of the Rocky Mountain Coal Mining in- 
stitute. 


The 1929 meeting will be the first held 
in Utah in many years, all of the recent 
sessions having been in Colorado. The 
coming meeting will be held jointly with 
the Utah section of the American Insti- 
tute of Mining and Metallurgical Engi- 
neers, but the program will be confined 
wholly to the coal industry. 


The program will fall into two divi- 
sions, namely, safety and mechanization. 
Dan Harrington, chief of the safety divi- 
sion of the United States Bureau of 
Mines of Washington, D. C., will pre- 
side over the sessions dealing with pro- 
moting safety in mine operations. G. B. 
Southward, mechanization engineer of 
the American Mining Congress of Wash- 
ington, D. C., will preside at one of the 
sessions which will deal with mechaniza- 
tion. Mr. Southward will also speak on 
the development of mechanization in the 
United States, and will probably outline 
the nation-wide mechanization program 
which is being sponsored by the Ameri- 
can Mining Congress. 

Executives of the United States Fuel 
Company of Utah, the Union Pacific Coal 
Company of Wyoming, the Colorado Fuel 
and Iron Company of Colorado and the 
Phelps Dodge Corporation: of New Mex- 
ico will be among the principal speakers 
at the meeting. Representatives of other 
companies who will take part in the pro- 
gram will be named later. 
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The meeting will be held under the 
direction of Otto Herres, general man- 
ager of the United States Fuel Company, 
president of the institute, and John M. 
Boutwell, chairman of the Utah section 
of the American Institute of Mining and 
Metallurgical Engineers. 

George A. Murphy, general superin- 
tendent of the Spring Canyon Coal Com- 
pany of Utah, is chairman of the pro- 
gram committee. George B. Pryde, vice 
president and general manager of the 
Union Pacific Coal Company, is repre- 
senting the program committee in Wyo- 
ming, and Benedict Shubart, secretary 
of the coal institute, is handling the Colo- 
rado part of the program. 

The meeting will end with election of 
officers for 1929-1930. 


Mechanization Work Outlined Before 
College Engineering Societies 


The work of the American Mining 
Congress in promoting mechanization in 
mines was outlined by Dr. Henry Mace 
Payne, its consulting engineer, in an ad- 
dress recently at Easton, Pa., before the 
engineering societies of Lehigh Uni- 
versity and Lafayette College, at which 
members of the engineering association 
of the Lehigh Valley were guests. Dr. 
Payne urged the cooperation of engi- 
neers in the work of the National Com- 
mittee on Mechanized Mining recently 
appointed by the Mining Congress which 
is conducting a five-year survey cover- 
ing mechanization in coal mines. Dr. 
Payne stated that mechanization coal 
mining is increasing at the rate of 50 
percent a year and that present mechani- 
zation equipment is capable of producing 
30,000,000 tons of coal per year. By 
mechanization, Dr. Payne stated that 
safety in the mine is increased by 50 
percent and that loading costs are from 
7 to 30 cents per ton less. 


Coal Mine Drainage Standards 


The American Mining Congress has ap- 
pointed Walter E. Housman, of Scott- 
dale, Pa., research engineer of the H. C. 
Frick Coke Company, as chairman of the 


Coal Mine Drainage Committee of its Na- " 


tional Standardization Division. His re- 
search studies in acid resisting alloys 
for pump equipment and his wide ex- 
perience with drainage problems make 
Mr. Housman eminently well fitted to 
lead the work of revising the existing 
mine drainage standard. This standard 
was approved as a Tentative American 
Standard on June 2, 1927, by the Ameri- 
can Standards Association. Many of the 
important recommendations are undergo- 
ing revision in the light of improved 
practice in coal-mine drainage. The 
large and representative committee of 
which Mr. Housman is chairman will 
undertake revision in the near future. 
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Union Mechanical Loading Agree- 
ments by States Are Summarized 


Mechanization is being advanced under 
new agreements of coal mining com- 
panies with the union, according to a re- 
port of the Department of Labor which 
gives a summary of the new contracts. 

“The right of the coal operators to in- 
stall mechanical loaders and conveyors 
is recognized,” says the report. The 
agreements provide for a reduction in the 
basic day wage rate that existed under 
the former general union agreement. The 
day wage scale will be effective until a 
tonnage rate is agreed upon. The re- 
port reviews the agreements adopted for 
mines in Illinois, Indiana, Iowa, Kansas, 
Michigan, Mcutana, Ohio, and Wyoming. 

A summary of the agreements affect- 
‘ing mechanization is as follows: 

Illinois—The right of companies to in- 
stall mechanical loaders and conveyors of 
all types is recognized. To establish a 
tonnage rate for loading and conveying 
coal by machine, a commission of two 
operators and two miners is authorized 
to fix a rate after studying conditions 
surrounding the use of such machinery 
in Illinois. Daily rates are to prevail 
until the commission reports. Should op- 
erators who plan to install loaders and 
conveyors feel that conditions will not 
permit payment of the fixed day rate, 
they may ask the Commission to estab- 
lish reduced rates. The Commission may 
authorize temporary rates until its final 
decision on a general tonnage rate. 

Indiana—The right of companies to in- 
stall mechanical loading machines and 
conveyors of all types is recognized, with 
a daily wage rate. 

Iowa—Daily rates are provided for 
workers on mining machines and loaders. 

Michigan—The agreement provides for 
a 19 percent wage reduction on all classes 
of labor except for mechanical loading, 
which carries the old rate. 

Montana—Day rates are provided for 
operation of mechanical loaders and con- 
veyors until tonnage rates or a combina- 
tion of day and tonnage rates are agreed 
upon. 

Ohio—Temporary daily wage for ma- 
chine coal loaders and conveyors until a 
tonnage rate is agreed upon. 

The agreement with the Central Ohio 
Coal Operators Association provides for 
an investigation and report in February, 
1930, by a commission of three operators 
and three miners, covering the relation- 
ship between conditions in mines in 
Ohio, West Virginia, Virginia and Ken- 
tucky; for readjustment of discrimina- 
tory freight rates against Ohio coal; to 
protect the coal industry against ad- 
verse legislation and to promote legis- 
lation helpful to it; and to work for con- 
ditions which will bring the industry a 
fair return and advance the living 
standards of the miners. 
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Anthracite Research Under Way 


Scientific and mechanical research in 
the anthracite industry is being con- 
ducted by the Anthracite Operators’ 
Conference under the direction of Daniel 
T. Pierce, of New York, vice chairman. 
The scientific work will be undertaken 
by Dr. Horace C. Porter, chemical engi- 
neer of Philadelphia, covering the prep- 
aration, classification, utilization and 
combustion of anthracite. R. V. Frost 
will conduct mechanical research and de- 
velopment work at the Frost laboratories. 
at Norristown, Pa., including the test- 
ing and improvement of devices for me- 
chanical burning, ash-handling and heat 
control. 


H. A. McAllister Heads Logan 
Operators 


The annual meeting of the Logan Coal 
Operators’ Association was held recently 
at Logan, W. Va. The following officers 
were elected: President, H. A. McAllis- 
ter, Hutchinson Coal Co., Logan, W. Va.; 
vice president, W. T. Jones, general su- 
perintendent, Guyan Eagle Coal Co., 
Amherstdale, W. Va.; treasurer, Arthur 
Downing, general manager, Monitor Coal 
& Coke Co., Wilkinson, W. Va. 


Probe Asked of I. C. C. on Wet- 
coal Rates 


The Interstate Commerce Commission 
was asked February 18 by Representa- 
tive John J. Douglas, Democrat, Massa- 
chusetts, to investigate the practice of 
railroads serving the anthracite coal re- 
gions of Pennsylvania in giving reduc- 
tions in freight rates to mines shipping 
wet or “washed” coal while allowing no 
such reduction to mines shipping dry 
coal. 

The practice is uneconomic, Douglas 
declared in a brief filed with the com- 
mission, and, in his opinion, is unlawful. 

The coal producer, Douglas said in the 
brief, washes his coal to bring it up to 
required grades “and believes he is being 
benefited, as the washing increases the 
weights returned to him by the railroad 
company,” while in reality “it is a detri- 
ment to him as it reduces the heat units 
in the coal, which narrows his market.” 


A. G. Southworth and R. W. Phillips, 
of the audit review division of the In- 
ternal Revenue Bureau, contribute an 
article on “Anthracite Coal and the In- 
come Tax” in the January issue of In- 
ternal Revenue News. They state that 
income tax returns on Pennsylvania an- 
thracite are made by 1,800 companies 
and individuals. The report refers to 
difficulties in passing on capital and ex- 
pense items of large anthracite operat- 
ing companies, and also to depreciation 
allowances. 
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Hilton Heads Hazard Operators Ex- 
change 


About 300 members and guests of the 
Hazard Coal Operators’ Exchange gath- 
ered at the annual banquet held Friday 
evening, February 1, at the Lafayette 
Hotel, Lexington, Ky. A. L. Allais was 
the toastmaster. President Whiteford 
Dale, of the Louisville & Nashville Rail- 
road, made a plea to operators to oppose 
any legislative proposal for the bitumin- 
ous industry and denounced the Watson 
bill. He said some actions of the Inter- 
state Commerce Commission were harm- 
ful both to railroads and the public. 
Other speakers were James L. David- 
son, secretary, Alabama Fuel Associa- 
tion, Birmingham, Ala.; Judge H. B. 
Lindsay, Knoxville, Tenn.; Dr. Henry 
Mace Payne, American Mining Congress, 
Washington, D. C.; Judge Koyland Bag- 
gott, Dayton, Ohio, and C. B. Huntress, 
assistant to the executive secretary of 
the National. 


At the business meeting of the Haz- 
ard Association, Emmet Howe told of 
trade practice and safety work of his 
organization and Robert Tway, president, 
R..C. Tway Coal Company, Louisville, 
discussed trade practice movement now 
under way in West Kentucky and being 
organized in the Harlan association. 


THE MINING CONGRESS JOURNAL 


Favorable expression was given to estab- 
lishment of safety station at Hazard by 
way of additional equipment and pro- 
vision for maintenance cost. The mat- 
ter was referred to committee. Several 
other committees were authorized, in- 
cluding one to develop trade practice 
plan. A resolution was adopted to sup- 
port the National relative any action 
which might be taken for a tariff on 
crude oil and its products. 

The following officers were elected: 
President, J. B. Hilton, vice president, 
Columbus Mining Company, Chicago; 
vice president, W. E. Davis, president, 
Midland Mining Company, Lexington; 
treasurer, H. E. Bullock, president, Carrs 
Fork Coal Company, Lexington, and sec- 
retary, J. E. Johnson, Lexington. 


The new Executive Committee is com- 
posed of: A. L. Allais, Chicago, II; 
James Bonnyman, P. H. Burlingham, 
Calvin Holmes, Dan Pritchard, Cincin- 
nati, Ohio; George P. Fitz, Hazard, Ky.; 
J. H. Bowling, W. J. Brown, Jr., Hugh 
Buford, W. S. Dudley, H. K. English, 
John P. Gorman, T. W. Havely, E. C. 
Perkins, Carel Robinson, C. Reginald 
Ryley, Lexington, Ky.; Henry LaViers, 
Paintsville, Ky.; W. F. Mandt, Carbon 
Glow, Ky., and J. B. Allen, Allock, Ky. 


—_ 


SOME. 


MORE-E! 


The Hallelujah Chorus 


~The Knickerbocker Press. 
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Two subjects of more than ordinary 
interest will be studied by committees 
of the Hazard Operators’ Exchange. 
First is group purchasing of mine equip- 
ment, supplies and commissary merchan- 
dise. 

The second subject, a central coal 
cleaning plant, was discussed at length 
at the meeting. Secretary James L. Da- 
vidson, of the Alabama Mining Insti- 
tute, told of the progress in coal wash- 
ing made by Alabama operators and of 
their present study, at the University 
of Alabama, in cooperation with repre- 
sentatives of the U. S. Bureau of Mines, 
looking to improved methods. Of the 
output of Alabama mines, more than 
half the tonnage, or about 12,000,000 
tons, is washed. 


B. M. Clark Again Heads Central 
Pennsylvania Association 


At the annual meeting of the Central 
Pennsylvania Coal Producers’ Associa- 
tion, held at Altoona on February 15, 
B. M. Clark, president of the Rochester 
& Pittsburgh Coal Company, of Indiana, 
Pa., was reelected president, and G. Webb 
Shillingford, president, Empire Coal Min- 
ing Company, New York City, vice presi- 
dent, and Charles O’Neill secretary. 


--Philadelphia Ledger. 


Boys Will Be Boys 


= 
PRO — TECT us “ey, > 


March, 1929 


Eastern Ohio Association Holds An- 
nual Meeting 


The annual meeting of the Eastern Ohio 
Coal Operators Association was held in 
Cleveland recently. W. L. Robison, vice 
president, Youghiogheny & Ohio Coal 
Company, was chosen to head the asso- 
ciation as president for the ensuing year. 
Other officers are: Vice president, R. 
L. Ireland, Jr., general manager, Wheel- 
ing & Lake Erie Coal Mining Company; 
treasurer, Elliott Willard, treasurer 
United States Coal Company, and D. F. 
Hurd, secretary. 


Comparative Figures on Bituminous 
Coal Exports for 1927 and 1928 


According to the Coal Section, Bureau’ 


of Foreign and Domestic Commerce, ex- 
ports of bituminous coal in 1928 and 
1927 were 14,432,377 and 16,081,904 tons, 
respectively, of which Canada took 12,- 
461,092 and 13,030,622 tons, respectively. 
A comparison of the trade of the leading 
districts of exportation indicates that in 
1928 and 1927 Philadelphia shipped 103,- 
824 and 303,581 tons; Maryland, 178,837 
and 350,327 tons; Virginia, 1,657,849 and 
2,311,278 tons; South Carolina, 82,758 
and 205,901 tons; the Gulf districts, 27,- 
998 and 29,501 tons, and all other dis- 
tricts (Canada, Mexico and Pacific Coast 
districts), 12,381,111 and 12,881,316 tons, 
respectively. 


Coal Mine Ventilation Standards 


The Standardization Division of The 
American Mining Congress has issued 
@ proposed standard for mine ventilation 
practice for final consideration of the 
members of the committee who drew it. 

The committee, which is representative 
of every coal-mining district in the coun- 
try, has been working this code during 
the past eight months under the leader- 
ship of A. W. Hesse, chief mining engi- 
neer of the Buckeye Coal Company of 
Nemacolin, Pa. 


Mining Investigation Commission 
Appointed in Illinois 

Governor Louis L. Emmerson, of ILlli- 
nois, has appointed a commission to in- 
vestigate laws and changes in laws in 
the state affecting the coal mining in- 
dustry in Illinois. It is known as the 
Illinois Mining Investigation Commis- 
sion and its members will hold office for 
two years. The commission is composed 
of three operators, three miners, and 
three disinterested parties. The operators 
are: Rice Miller, president, Lincoln 
Coal Corporation, Chicago; George Camp- 
bell, assistant to the president, Old Ben 
Coal Corporation, West Frankfort, and 
L. D. Smith, vice president, Chicago, 
Wilmington & Franklin Coal Company, 
Chicago. 
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[=] Less than 30 days 
60-74 days 
75 and over 


reported at any time since April 1, 
averaged less than 30 days. 


New England, and some other northern states. 
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La reserves on 
Docks 
Days’ supply of bituminous coal on hand at general industrial plants 
(other than steel and coke works), January 1, 1929 
At the rate of consumption prevailing in November and December, the industrial 
plants reporting had coal enough to last 33 days on January 1, the smallest reserve 
1926. Over most of the country, the stocks 
Heavier reserves were reported from the Southeast, 
fourth quarter of 1927. The weekly 


Survey of Commercial Stocks of Coal 


Commercial stocks of bituminous coal 
used largely for industrial purposes 
amounted to 41,800,000 tons on January 
1, 1929, according to a survey just com- 
pleted by the Department of Commerce, 
through the United States Bureau of 
Mines. In comparison with the amount 
reported on October 1, the date of the 
last previous survey, this is an increase 
of 700,000 tons. 

Exports during the fourth quarter of 
1928 averaged 359,000 tons a week 
against 399,000 tons in the previous 
quarter and 273,000 tons during the 


rate of home consumption during the 
fourth quarter averaged 10,416,000 tons, 
slightly more than in the corresponding 
period a year ago. 

In addition to the stocks in the hands 
of consumers, there were 8,317,603 tons 
of bituminous coal on the docks of Lakes 
Superior and Michigan on January 1, 
1929, in comparison with 8,409,453 tons 
on January 1, 1928. 

The stocks of domestic anthracite held 
by the coal merchants reporting are close 
to the average for this season in recent 
years. 


West Virginia Maintains Lead In 
Bituminous Coal Production 


West Virginia maintained its rank 
during 1928 as the leading bituminous 
coal producing state in the country, ac- 
cording to a statistical compilation made 
by the United States Bureau of Mines. 
Production of coal in West Virginia in 
1928 amounted to 132,600,000 tons as 
compared with the Pennsylvania bitu- 
minous output of 124,720,000 tons. West 
Virginia exceeded Pennsylvania in bitu- 
minous production for the first time in 
1927 with an output 9 percent greater 
than that of the latter state. Last year 
West Virginia’s production was slightly 
over 6 percent more than Pennsylvania’s. 
Although yielding first place in bitu- 
minous coal production to West Virginia, 
Pennsylvania, with a 1928 output of 76,- 
734,000 tons of anthracite, is still far 
in the lead as a producer of:all classes 
of coal. 


The 1928 coal production figures show 
that Kentucky, with an output of 63,- 
255,000 tons, ranked third among the 
states, while Illinois, with an output of 
55,640,000 tons, was fourth. 

For the country as a whole, produc- 
tion of bituminous coal in 1928 is esti- 
mated at 492,755,000 net tons, as com- 
pared with 517,763,000 tons in the pre- 
vious year. This is a decrease of nearly 
5 percent. While all the eastern states 
shared in this decrease, several of the 
states in the middle west in which mines 
were inoperative last year showed an 
increase over 1927. 

Production of Pennsylvania anthracite 
also declined in 1928. The total out- 
put last year was 3,362,000 tons less 
than in 1927. With the exception of 
the strike years of 1925 and 1922, this 
is the smallest tonnage produced by the 
anthracite fields since 1906. 
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SIXTH ANNUAL CONVENTION 
PRACTICAL COAL OPERATING MEN 


EVELOPMENTS in coal-mining 
D methods and discussions of practi- 

cal mine-operating problems in 
the various coal-producing districts of 
the country will be considered at the 
Sixth Annual Convention of Practical 
Coal Operating Officials, to be held dur- 
ing the week of May 13, at Music Hall, 
Cincinnati, Ohio, under the auspices of 
the Manufactures Division of The Amer- 
ican Mining Congress. 

Mr. Paul Weir, Vice President, Bell & 
Zoller Coal and Mining Company, Chi- 
cago, heads a distinguished committee 
of 60 representatives of the various coal 
districts. H. A. Buzby, President, Key- 
stone Lubricating Company, Philadel- 
phia, Pa., Chairman of the Manufac- 
turers Division of The American Mining 
Congress, is cooperating with the com- 
mittee, and arranging for the National 
Exposition to be held in conjunction with 
the convention. 

There will be eight major sessions of 
the convention, and an additional morn- 
ing set aside entirely for the inspection 
of exhibits. In arranging the program 
the committee has departed from the 
style followed during the past five years, 
and will attempt at each session to dis- 
cuss the entire cycle of production from 
face to railroad car. The sessions will 
also attempt to cover mining practice in 
each of the coal-producing districts, 
which will enable any delegate attending 
in a minimum of time to acquire a wide 
picture of the latest practices in coal 
production. It has been found that the 
average delegate stays at the meeting 
approximately two days. The program 
has therefore been arranged to permit 
him, within that time, to hear discus- 
sions on all phases of production cover- 
ing four major producing districts. It 
also gives him more time for inspection 
of exhibits and does not require him to 
concentrate upon any one subject for 
either a whole session or an entire day. 


The districts covered by the program 
include the anthracite field — Colorado, 
Wyoming, Montana and New Mexico; 
Illinois, Indiana and Western Kentucky; 
Southern West Virginia, Virginia, East- 
ern Kentucky, Tennessee and Alabama; 
Pennsylvania, Ohio, Northern West Vir- 
ginia and Maryland; Missouri, Kansas, 
Oklahoma, Arkansas and Iowa. 


An imposing program has been ar- 
ranged, the details of which will appear 
in the April issue of this publication. 
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American Mining Congress an- 
nounces program for annual 
meeting of coal operating offi- 
cials—Paul Weir, Vice Presi- 
dent, Bell & Zoller Coal and 
Mining Company, heads dis- 
tinguished committee — Na- 
tional exposition an assured suc- 
cess with large group of manu- 
facturers participating—Dates 

of May 13-17, inclusive,— 

selected 


Out of a wealth of suggestions which 
were received in response to its request 
for topics for consideration at Cincin- 
nati the program committee for the The 
American Mining Congress is drafting a 
program which promises to command the 
attention of the coal industry of the 
country. Representatives of a large 
number of companies from all of the 
coal-producing regions of the country 
met at Pittsburgh February 8 to draft 
the preliminary program. 

In addition to Paul Weir, of Chicago, 
the chairman, the following members of 
the committee attended the meeting: 
Dr. L. E. Young, of Pittsburgh; W. L. 
Robison, of Cleveland; T. Y. Williams, 
consulting engineer of Pottsville, Pa.; 
T. R. Johns, general manager of coal 
mines of the Bethlehem Mines Company; 
T. F. McCarthy, of Indiana, Pa., assist- 
ant general superintendent of the Clear- 
field Bituminous Coal Corporation; J. 
William Wetter, of Madeira, Hill and 
Company; W. L. Affelder, of Pittsburgh, 
vice president of the Hillman Coal and 
Coke Company, and A. C. Callen, of the 
University of Illinois, of Urbana. 


The meeting was also attended by the 
following members of the board of gov- 
ernors of the Manufacturers Division: 
J. C. Wilson, of the Ohio Brass Com- 
pany of Mansfield; J. T. Ryan, of the 
Mine Safety Appliances Company of 
Pittsburgh; P. H. Grunnagle, of the 
Westinghouse Electric and Manufactur- 
ing Company of Pittsburgh; E. R. Phil- 
lips, of the Timken Roller Bearing Com- 
pany of Canton, Ohio; Charles S. Hurter, 
of the Dupont Company of Wilmington; 
T. V. Stevenson, of the Morse Chain 


Company of Ithaca; and L. W. Shugg, of 
the General Electric Company of Sche- 
nectady, who will be director of exhibits 
at the Cincinnati Exposition through the 
courtesy of that company. The Ameri- 
can Mining Congress was represented by 
G. B. Southward, its mechanization engi- 
neer; J. M. Hadley; and E. R. Coombes, 
who is secretary of the program com- 


mittee. 


The program committee for the Cin- 
cinnati meeting is made up of the fol- 
lowing: 

PROGRAM COMMITTEE 


CHAIRMAN: Paul Weir, Vice Pres., 
Bell & Zoller Coal & Mng. Co., Zeigler, 
Il. 

Alabama: Frank G. Morris, Gen. Supt., 
Coal Mines, Southern District, Republic 
Iron and Steel Co.; G. L. Chamberlin, 
Gen. Mgr., Southern Coal and Coke Co.; 
Chas. F. DeBardeleben, Jr., Pres., Mar- 
keeta Coal Co.; Morris W. Bush, Pres., 
Alabama By-Products Co. 


Arkansas: Heber Denman, Pres., 
Paris Purity Coal Co.; T. J. Thompson, 
Arkansas Mining Co.; 

Colorado: G. P. Bartholomew, Gen. 
Mer., Coal Mining Dept., American 
Smelting & Refining Co.; Robt. Me- 
Allister, Chf. Mine Inspector, Colorado 
Fuel & Iron Co.; F. W. Whiteside, Chf. 
Engr., Victor-American Fuel Co.; R. M. 
Perry, Gen. Supt., Moffat Coal Co. 

Illinois: J. E. Jones, Mng. Engr., Old 
Ben Coal Corpn.; H. A. Treadwell, Chf. 
Engr., Chicago, Wilmington & Franklin 
Coal Co.; Paul Weir, Vice Pres., Bell & 
Zoller Coal & Mng. Co.; M. F. Peltier, 
Vice Pres., Peabody Coal Co.; F. S. 
Pfahler, Vice Pres. and Gen. Mgr., Su- 
perior Coal Co.; C. C. Wilcox, Vice 
Pres., St. Louis & O’Fallon Coal Co. 

Indiana: David Ingle, Pres. and Treas., 
Ayrshire Coal Co.; Chas. Gottschalk, 
Vice Pres. and Gen. Mgr., Big Vein 
Coal Co.; J. R. Henderson, Gen. Megr., 
Francisco Coal Co. 

Kansas-Missouri-Oklahoma: J. G. Put- 
erbaugh, Pres., McAlester Fuel Co. 

Kentucky: L. C. Skeen, Mgr. of Coal 
Mines, Fordson Coal Co.; R. E. Gal- 
breath, Chf. Engr., Wisconsin Steel Co.; 
T. E. Jenkins, Vice Pres., West Ken- 
tucky Coal Co. 

Maryland: W. C. Snyder, Gen. Megr., 
Consolidation Coal Co.; Dr. J. J. Rut- 
ledge, Chf. Mine Engr., Md. Bureau of 
Mines. 
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New Mexico: Frank Young, Mng. 
Engr,. St. Louis, Rocky Mtn. and Pacific 
Co.; H. D. Moses, Mgr., Gallup-Ameri- 
can Coal Co.; W. D. Brennan, Gen. Mer., 
Phelps Dodge Corpn; Oscar Huber, Gen. 
Supt., Albuquerque & Cerrillos Coal Co. 


Ohio: R. L. Ireland, Gen. Mgr., M. A. 
Hanna Coal Mines; W. L. Robison, Vice 
Pres., Youghiogheny and Ohio Coal Co.; 
Ezra Van Horn, Gen. Mgr., Clarkson 
Coal Mng. Co. 


Pennsylvania (Anthracite): J. B. 
Warriner, Vice Pres. and Gen. Mgr., Le- 
high Coal and Navigation Co.; Cad- 
wallader Evans, Gen. Mgr., Hudson Coal 
Co.; R. Y. Williams, Cons. Engr., Potts- 
ville; B. H. Stockett, Gen. Mgr., Weston, 
Dodson & Co. 


Pennsylvania (Bituminous): T. R. 
Johns, Gen. Mgr., of Coal Mines, Beth- 
lehem Mines Co.; T. F. McCarthy, Asst. 
Gen. Supt., Clearfield Bituminous Coal 
Co.; S. W. Blakslee, Mine Supt., Penn- 
sylvania Coal and Coke Co.; E. J. New- 
baker, Gen. Mgr., Berwind-White Coal 
Mng. Co.; Dr. L. E. Young, Vice Pres., 
Pittsburgh Coal Co.; Percy C. Madeira, 


Pres., Madeira, Hill and Co.; W. L. 
Affelder, Vice Pres., Hillman Coal & 
Coke Co. 

Tennessee: Hugh P. Finley, Supt., 


Proctor Coal Co.; C. E. Abbott, Megr., 
Mines & Quarries, Tennessee Coal, Iron 
and Railroad Co. 


H. A. Buzby, 


Chairman of _ the 
Division of The American Mining Congress 
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Utah: Otto Herres, Asst. Megr., 
United States Fuel Co; I. N. Bayless, 


Gen. Supt., Utah Fuel Co. 

Virginia: G. T. Stevens, Chf. Engr., 
Clinchfield Coal Corpn. 

West Virginia: Thos. G. Fear, Gen. 
Mgr. of Operations, Consolidation Coal 
Co.; J. D. Francis, Vice Pres., Island 
Creek Coal Co.; Edward Graff, Mng. 
Engr., The New River Co.; H. B. Hus- 
band, Gen. Mgr. of Coal Mining, Chesa- 
peake and Ohio Rwy. Co.; Thos. Clagett, 
Chf. Engr., Pocahontas Coal and Coke 
Co.; C. L. Chapman, Asst. to Pres., West 
Virginia Coal and Coke Co. 

Washington: Geo. Watkin Evans, 
Cons. Engr., Pacific Coast Coal Co. 

Wyoming: F. V. Hicks, Mech. Engr., 
Union Pacific Coal Co.; Edw. Bottom- 
ley, Gen. Supt., Sheridan-Wyoming Fuel 
Co.; Gomer Reese, Gen. Supt., Kemmerer 
Coal Co. 

The exposition space in both North 
and South wings of the Music Hall in 
Cincinnati is practically all reserved. 
The following is a list of the exhibitors 
to date; where an exhibitor has taken 
more than one space the number is given 
in parentheses: 

Ahlberg Bearing Co., Chicago, (2); 
American Car and Foundry Co., New 
York, (4); Atlas Powder Co., Wilming- 
ton, Del.; American Cable Co; Auto- 
matic Reclosing Circuit Breaker Co, New 
York; Allen & Garcia Co., Chicago, IIL; 


Manufacturers’ 
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American Mine Door Co., Canton, Ohio; 
American Steel and Wire Co. 

Bonney Floyd Co., Columbus, Ohio, 
(2); Brown Fayro Co., Johnston, Pa., 
(2); Bethlehem Steel Co., Bethlehem, 
Pa., (9); Baldwin Locomotive Co. 

Carnegie Steel Co., Pittsburgh, Pa., 
(10); Chicago Pneumatic Tool Co., New 
York City, (2); Conveyor Sales Co. 

Deming Company, Salem, Ohio; E. I. 
du Pont de Nemours & Co., Wilmington, 


(2);  Deister Concentrator Co., Ft. 
Wayne, Ind.; DeWalt Products Corp., 
Leola, Pa.; Diamond Machine Co., 


Monongahela, Pa. 

Eagle Iron Works, Des Moines, Iowa; 
Edison Storage Battery Co., Orange, N. 
J., (2); Electric Railway Equipment Co., 
Cincinnati, Ohio; Electric Railway Im- 
provement Co., Cleveland, Ohio; Enter- 
prise Wheel & Car Corp., Bristol, Tenn.- 
Va., (2); Electric Storage Battery Co., 
Philadelphia, Pa., (2). 

Fairbanks, Morse & Co., 
Ill., (3). 

General Electric Co., Schenectady, N. 
Y., (8); Goodman Mfg. Co., Chicago, 
Ill., (4). 

Hazard Wire Rope Co., Wilkes-Barre, 
Pa.; Hendrick Mfg. Co., Carbondale, Pa.; 
Hercules Powder Co., Wilmington, Del.; 
Hockensmith Wheel & Car Co., Penn, 
Pa.; Holstein, P. W., Columbus, Ohio.; 
Hyatt Roller Bearing Co., Harrison, 
N. J. 


Chicago, 


Paul Weir, Chairman of the Program Committee 
for the Cincinnati meeting 
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Ideal Commutator Dresser Co., Syca- 
more, 

Jeffrey Mfg. Co., Columbus, Ohio, (3); 
Joy Mfg. Co., Franklin, Pa., (3). 

Keystone Lubricating Co., Philadel- 
phia, Pa., (2); Koppers-Rheolaveur 
Corp., Wilkes-Barre, Pa., (2). 

LaBour Co., The, Chicago Heights, 
Ill.; Lincoln Steel & Forge Co., St. Louis, 
Mo.; Link-Belt Co., Chicago, IIL; 
Leschen & Sons Rope Co., A.; Lorain 
Steel Co. 

McGraw Hill Catalog & Dir. Co., (2); 
Mancha Storage Battery Loco. Co., St. 
Louis, Mo., (3); Mining Congress Jour- 
nal; Mining Safety Device Co., Bowers- 
ton, Ohio; Mine Safety Appliances Co., 
Pittsburgh, Pa., (2); Morrow Mfg. Co., 
Wellston, Ohio, (2); Modern Mng. Pub. 
Co., Pittsburgh, Pa.; Morse Chain Co., 
Ithaca, N. Y.; Myers-Whaley Co., Knox- 
ville, Tenn., (3); Martin Co., H. D., Cin- 
cinnati, Ohio. 

National Carbon Co., Cleveland, Ohio, 
(2); National Malleable & Steel Cast- 
ings Co., Cleveland; Niagara Concrete 
Mixer Co., (2); Norma-Hoffman Bear- 
ings Corp., Stamford, Conn., (2); Nut- 
tall Co., R. D. 

Ohio Brass Co., Mansfield, Ohio, (4); 
Osborne Register Co., Cincinnati, Ohio. 

Pennsylvania Mng. Machinery Corp., 
St. Benedict, Pa., (2); Phillips Mine & 
Mill Supply Co., Pittsburgh, Pa.; Post 
Glover Electric Co., Cincinnati, Ohio; 
Pittsburgh Knife & Forge Co., Pitts- 
burgh, Pa.; Portable Lamp & Equip- 
ment Co., Pittsburgh, Pa.; Pennsylvania 
Crusher Co., Philadelphia, Pa., (2); 
Pittsburgh Coal Washer Co., Ambridge, 
Pa., (2); Pure Oil Co., Columbus, Ohio. 

Roberts and Schaefer Co., Chicago, 
Ill., (2); Roebling’s Sons Co., John A., 
_ Trenton, N. J.; Robinson Ventilating Co., 
Zelienople, Pa.; Rome Wire Co., Rome, 
N. Y., (2). 

Safety Mining Co., Chicago, IIll., (2); 
Sanford-Day Iron Works, Inc., Knoxville, 
Tenn., (4); S. and S. Mfg. Co., Cen- 
tralia, Ill.; Simplex Wire and Cable Co., 
Chicago, Ill.; Streeter-Amet Weighing & 
Rec. Co., St. Louis, Mo.; Sullivan Ma- 
chinery Co., Chicago, Ill. (10); Schon- 
thal, B. E., Chicago, Ill. 

Templeton, Kenly & Co., Ltd., Chicago, 
Ill.; Traylor Vibrator Co., Denver, Colo., 
(2); Timken Roller Bearing Company, 
Cantoh, Ohio, (2); Tracy Co., Bertrand 
P., Pittsburgh, Pa., (2); Tyler Co., 
W. S., Cleveland, Ohio, (2); Tool Steel 
Gear and Pinion Co., Cincinnati, Ohio. 

United Wood Treating Corp., Chicago, 
Il; U. S. Bureau of Mines. 

Watt Car and Wheel Co., Barnesville, 
Ohio, (2); Waverly Oil Works Co., Pitts- 
burgh, Pa.; Westinghouse Elec. & Mfg. 
Co.; E. Pittsburgh, Pa., (8); West Vir- 
ginia Rail Co., Huntington, W. Va., (2); 
Weinman Pump Co., Columbus, Ohio; 
Whetstone, T. F., Cincinnati, Ohio. 
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Jessup Breaker Burns With Loss of 
$150,000 


The Sunnyside breaker, of Humbert 
Coal Company at Jessup, Pa., was to- 
tally destroyed by fire the night of Feb- 
ruary 5, entailing a loss estimated 
roughly at $150,000. Origin of the fire 
is undetermined. 

Martin J. Loftus, president of Hum- 
bert Coal Company, announced later that 
plans are already under way for the 
rebuilding of the structure. 

More than 300 men will be thrown out 
of work because of the fire. 


Railway Association Asks Coopera- 
tion of Coal Association Re- 
garding “No Bill Coal” 


At the suggestion of the Committee on 
Car Service of the American Railway 
Association, Executive Secretary Gandy 
and Traffic Manager Battle, of the Na- 
tional Coal Association, early in Febru- 
ary conferred with M. J. Gormley, chair- 
man, and W. J. McGarry, manager of 
the Car Service Division of the former 
association, relative to no bill coal on 
mine tracks. Messrs. Gandy and Battle 
were informed that the Committee on 
Car Service, composed of transportation 
officers of 14 railroads, had under con- 
sideration the question of no bill coal 
loads on mine tracks and mine sidings 
for excessive periods, free of demurrage, 
and recommended that the Car Service 
Division conduct a survey to determine 
the number of such no bill loads on hand 
as of a given date. 

Messrs. Gormley and McGarry advised 
that the figures accumulated by the Car 
Service Division as the result of a sur- 
vey indicated that as of June 1, last, 
there were no bill loads on hand as fol- 
lows: 


Number of cars held 10 days 


Number of cars held 20 days 
and over 10 days ......... 3,210 
Number of cars held 30 days 
and over 20 days. ......... 1,577 
Number of cars held more than 


Gandy and Battle were informed that 
the Committee on Car Service further 
directed that the information obtained 
as the result of that survey should be 
used in securing action by operators, 
through the National Coal Association, 
which, if possible, would tend to provide 
a remedy against the excessive delays 
which are occurring. Mr. McGarry fur- 
ther said: “The underlying thought of 


the Committee on Car Service in sub- 
mitting this recommendation for coop- 
erative consideration is that unless the 
coal industry and the railroads can, 
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through cooperative action, work out a 
solution tending to eliminate the abuses 
which have crept in under the distribu- 
tion rules now in effect the railroads 
will be under the necessity, by order of 
the commission, of applying demurrage 
at mines and mine sidings.” 


DRAINAGE { 
AND PUMPING 


(From page 230) 


the small motors. 

As to the use of 
2,200 volts in un- 
derground work, we have had no more 
difficulty than in handling 110 volts, pro- 
vided the proper safeguards are used 
and the pump operators properly in- 
structed in their use. 

Once a year each pump is disassem- 
bled and thoroughly overhauled, new 
sleeves put on the shafts, and, except for 
an occasional packing, are good for an- 
other year of continuous operation. 

As was previously mentioned, steel 
doors were installed to control the flow 
of water. These were set as soon as the 
headings were driven far enough from 
the station to permit the construction, 
which consisted of a heavy casing or 
door frame, built of concrete and fitted 
with steel doors fabricated in our own 
shops. These have proven their worth 
many times, particularly during the 
summer months when severe electric 
storms are of frequent occurrence. In 
case of an interruption of power or in 
case there is a temporary flow of water 
beyond the capacity of the pumps (which 
happened frequently during the first 
year of operations on the twentieth 
level) the doors are closed and the flow 
of water is regulated to the pump ca- 
pacity through a control valve. This 
valve operates for a period of hours, 
or even days, until the water has sub- 
sided sufficiently for the doors to be 
opened and work resumed in_ the 
headings. 

One pumpman on each shift takes 
care of the pumps, except for the time 
between shifts, Sundays and holidays, 
when as a matter of policy, two men are 
on at the same time. 


Pumping Data, Based on Month of 


January, 1927 
Number of pumps............. 9 
Total capacity (gallons per min- 

Number of motors............. 9 
Total horsepower of motors.... 845 
Load factor ....... (percent) .. 91% 
Gallons per minute (average for 


Cost per K. W. hour........... $0.0108 
Cost per 1,000 gallons pumped.. $0,022 
Combined efficiency of pumps 

and motors ...... (percent) .. 59 


90° V Notch weir used for measuring 
flow. 
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WITH THE MANUFACTURERS 


Hercules Perfects New Type Blasting 
Machine 


Representing a new departure in Amer- 
ican electrical machine design, a new 
pocket size blasting machine is an- 
nounced by engineers of the Hercules 
Powder Company, Wilmington, Del. 

It is the first machine of American de- 
sign to apply the dynamo principle to a 
blasting machine of such compactness. 
It weighs only 4% pounds and will slip 
into an ordinary coat pocket. The dy- 
namo principle assures its permanent ca- 
pacity in contrast to the old magneto 
type which lost power with age. It is 
rated to fire 10 electric blasting caps 
connected in series, but all tests have 
shown a 100 percent power reserve. 


The new machine is the development 
of three years’ work and experiment. It 
is called the Hercules 10-cap blasting ma- 
chine, and is an extremely convenient 
size for any kind of blasting where not 
more than 10 shots are fired at once. 
Any reader can secure a circular de- 
scription of the new machine by ad- 
dressing the Hercules Powder Company 
and mentioning THE MINING CONGRESS 
JOURNAL. 


Prest-O-Lite Takes Over Acetyle Prod- 
ucts Company 


On January 1, 1929, The Prest-O-Lite 
Company, Inc., acquired the business of 
the Acetylene Products Company, which 
operated two acetylene producing plants 
located, respectively, at 401 East Bu- 
chanan Street, Phoenix, Ariz., and at 914 
Texas Street, El Paso, Tex. 


These plants are now being operated 
as units of the Prest-O-Lite chain. In- 
cluding these additions, the Prest-O-Lite 
plants now number 38, located at in- 
dustrial centers throughout the country 
to supply the local demand for dissolved 
acetylene used in welding and cutting. 

Everett R. Kirkland is superintendent 
of the Phoenix plant, and Carl F. Che- 
sak is superintendent of the El Paso 
plant. R. G. Daggett, whose headquar- 
ters are at the San Francisco office, is 
district superintendent. 


Calumet & Arizona Places Order for 
Large Electric Hoist 

Calumet & Arizona Mining Company 
have just placed contract with the Allis- 
Chalmers Mfg. Company for a large 
double drum electric hoist. This unit 
will have 10-ft. diameter drums to wind 
3,800 ft. of 134-in. rope in two layers. It 
is designed for a maximum rope pull of 
31,300 lbs. to operate at a speed of 2,000 
minute. Both will be 
clutched, the brakes and clutches oper- 


ft. per drums 
ated by oil-operated auxiliary engines. 
The unit will be driven by a 1,350 hp., 
550 volt, 400 r. p. m. direct-current mo- 
tor connected to the hoist through a 
single reduction of Falk gears. This 
motor will be supplied with motor gen- 
erator flywheel set, consisting of a 1,000 
hp. induction motor coupled to a 1,250 
kw. generator, and have a plate 
wheel mounted at the end of the set, 
which wheel will weigh, with shaft and 
coupling, 62,000 lbs. The wheel will be 
coupled to the set, so that for a year or 
so the wheel can be left disconnected on 
account of the lighter loads which will 
be handled at that period. 

This hoist, which is for their Camp- 
bell shaft, Warren, Ariz., will be one of 
the largest in the Southwest and will in- 
corporate the latest control devices and 
safety features so far developed in the 
art for a hoist of this type. 


will 


N. E. L. A. Meeting 


The spring meeting of the National 
Electrical Manufacturers Association 
will be held at The Homestead, Hot 
Springs, Va., May 20-25, 1929. 


Floor Type Hand Operated Winch 


The Stephens-Adamson Mfg. Co., of 
Aurora, Ill., announce the addition of a 
floor type, hand-operated winch to their 
line of motor and hand winches. This 
winch is mounted on a cast iron stand 
which is sturdy though light in weight. 
It has a cast iron worm gear which is 
self-locking, thus insuring the safety of 
the load at all times. 

The winch has a rope pull of 750 lbs. 
at the drum. The cast iron drum, which 
is 6 in. in diameter, has a capacity of 
100 ft. of %-in. cable and 60 ft. of %-in. 
cable. From the top of the drum to the 
floor is 34 in., while the over-all width 
is 18.in. This hoist is attached to the 
floor by means of 4 bolts in the cast iron 


stand base. As the winch is light and 
portable, it can be used in any part of 
the plant, thus assuring its value to any 
company. Alemite high pressure fittings 
are used to lubricate the winch. 


Under Voltage Devices Operate After 
Time Interval 


To meet the demand for a device to 
protect against failure of voltage in 
power circuits after a suitable interval 
has elapsed, the General Electric Com- 
pany has introduced two new equipments 
bearing the designations MG-2 and PF-2. 
These are especially designed to trip the 
breaker in the circuit only after a suit- 
able time interval, and will not cause in- 
terruptions to service when momentary 
voltage dips occur. 
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MECHANIZATION OF TIMBERING FOR ROOF SUPPORT 


NE of the hardest jobs still largely 

done by hand in a coal mine, ac- 
sording to the Goodman Manufacturing 
Company, is the cutting of “hitches” in 
the ribs for receiving and carrying the 
ends of cross bar timbers for supporting 
a weak top. The work is laborious, be- 
ing done close to the roof. And when 
the cutting is hard, either in coal or in 
slaty rock, it becomes still more difficult, 


a hole 9 in. or more in diameter. The 
9-in. hole contemplates the use of steel 
beams or rails for the cross bars; larger 
holes may be required for cross bars of 
wood. 

The machine does in minutes the 
equivalent of hours of hand work. It 
gives a firmer support—horizontal as 
well as vertical—for the cross bar, and 
thereby a more nearly permanent job. It 


Figure 1. The Goodman Strongarm Drilling Machine 


if not impossible. Also, there is the can- 
ger of eye injuries in cutting at or near 
head level. 

Operators who keep careful costs are 
well aware that hand cutting of hitches 
is very expensive; done usually on day 
work basis, the real costs often are not 
accurately known by those who give the 
matter only casual attention. 

The square set avoids the hitch cutting 
costs, but its saving is offset by the cost 
of the leg timbers and such framing as 
may be necessary. It also cuts down the 
width of the entry, unless added expense 
be incurred in cutting rib slots to receive 
the legs, partly or wholly. The square 
set also introduces liability of roof 
caving, at just the worst possible time, 
if the legs be knocked aside by a wrecked 
trip or a derailed locomotive. 

For these and other reasons the hitch- 
supported cross bar is generally vrefer- 
able, even at higher cost. It is more 
nearly permanent, and generally safer. 
If, then, the cost of the hitches can be 
materially reduced the advantages of the 
cross bar method may be enjoyed on an 
economical basis. 

Reduction of cost is effected—and other 
advantages introduced—by cutting round 
hitch holes with a new machine built by 
the Goodman Manufacturing Company— 
the “Strongarm Driller.” This drill cuts 


makes comparatively easy work of harder 
cutting than is practicable by hand pick. 
It cuts close to the roof and thereby re- 
duces the use of lagging to a minimum. 
In short, it mechanizes the timbering, 


Figure 2. Drill- 
ing a hitch-hole 


with all the advantages sought in 
mechanization of any mine operation— 
speed, safety, economy, general utility. 

Figure 1 (above) shows the machine 
in operation. It drills opposite holes in 
the two ribs, one hole deeper than the 
other to facilitate placing of the cross 
bar by first inserting one end into the 
deeper hole, to give the other end clear- 
ance for entering the opposite hole. Car- 
ried properly equally by each rib, the bar 
is wedged into place, and may be still 
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more firmly set by grouting with con- 
crete. This makes a finished job of ab- 
solute permanence in every underground 
sense. 


The operating assembly of the machine 
is carried on a turntable, mounted to 
slide on crosswise of the track. The 
turntable provides for training the cutter 
head to either right or left, and then the 
operating assembly may be slid forward 
or backward to suit far or near cutting. 
Figure 2(below) shows the drilling of 
a hitch hole to the right, with the 
mechanism slid to the right to reach a 
distant rib. This illustration shows the 
flexibility of the machine in a horizontal 
plane, at any height within the range of 
the construction. 

For vertical adjustment the diagonal 
shaft-arm, pivoted at its lower end, is 
set atany desired height by quick-action 
hand turnbuckle arrangement, actuating 


the upper end of the diagonal arm. With 


the supporting members thus set for 
proper height, the pivoted drill member 
is readily set for either horizontal or in- 
clined drilling. The provision for in- 
clined setting enables drilling level when 
on tilted track or for drilling parallel to 
a sloping roof. 


All operations, including travel of the 
machine, are actuated by one large 
motor. All parts are rugged and heavy, 
yet the whole construction is extremely 
simple. Alloy steels, properly heat 
treated, are used for all parts wherein 
they are of advantage. Accessibility is 
a definite feature, and any unit in the as- 
sembly can be inspected easily, or can 
be removed by loosening not more than 
four screws. Lubrication is easy, ample 


and simple; most of the gearing runs 
in oil-tight cases. 

The machine is operated in all its func- 
tions—and cared for in all its parts—by 
just one man, who need be of no more 
than ordinary intelligence, with reason- 
able common sense. It is self-propelling, 
and may-be had with or without an elec- 
tric cable reel. 

Detailed information may be had by in- 
quiry of the builder, the Goodman Man- 
ufacturing Company, Chicago, IIl. 
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Du Pont Explosive Department Holds 
Meeting 


Nearly 100 representatives attended 
the twelfth annual convention of the 
Technical Section of the Explosives De- 
partment of E. I. du Pont de Nemours & 
Company at Wilmington, Del., February 
5, 6 and 7. Besides the explosives tech- 
nical force of the field and the main of- 
fice, there were present company execu- 
tives, officials of the explosives depart- 
ment, heads of the chemical staff, plant 
managers, and representatives of the 
sales and the advertising departments. 

Arthur La Motte, manager of the 
Technical Section, presided. “The Ac- 
tivities of the Year” formed the keynote 
on which numerous papers were based. 


J. Thompson Brown, general manager 
of the Explosives Department, addressed 
the convention at the opening session. 
Mr. Brown outlined the work of last year 
and described the interrelationships of 
the various departments of the du Pont 
Company and the subsidiary concerns. 


Pellet powder, which was introduced 
in the American mining industry by du 
Pont, was a principal topic of discussion. 
In this connection, the fact developed that 
a high percentage of the du Pont black 
powder mill production is now pellet pow- 
der, while 40 percent of the total sales 
of black powder is for use in coal mines. 
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Safety in the underground handling of 
explosives and cooperation among mine 
officials and company technical men with 
a view to the more efficient uses of per- 
missibles and other types of powder were 
given lengthy consideration. 

Practically every phase of the uses of 
explosives for industrial purposes was 
covered in discussions which included 
tunneling, quarrying, coal and ore min- 
ing, and other work requiring dynamite, 
permissible high explosives, black pow- 
der, pellet powder and other types. 
Blasting caps, fuse, blasting machines, 
and other accessories were subjects of 
papers and discussions. 

L. P. Mahony, director of sales of the 
Explosives Department, discussed trade 
practices and various angles of the ac- 
tivities of the technical staff in connec- 
tion with sales work. 


New Radial Switches Have Renewable 
Segments 

A complete new line of radial rheostat 
switches, for varying the fields of large 
electric machines such as_ generators, 
motors, etc., is announced by the Gen- 
eral Electric Company. The switches are 
for general application where the current 
is more than 50 amperes and not over 
300 amperes. There are five forms, for 


hand, sprocket, gear, solenoid and motor 
operation. 


Circuit Breaker Sectionalizes Mine Trol- 
ley and Power Circuits 


1,200-ampere automatic circuit 
breaker and single pole knife switch en- 
closed in an insulated case has just been 
put on the market by the Ohio Brass 
Company, Mansfield, Ohio. It is a pro- 
tective device for sectionalizing mine 
trolley and power circuits at butt head- 
ings, for the entrance of each of a group 
of small mines working from one power 
house, or for an electric distribution 
line arrangement where a branch circuit 
handles current for a number of machines 
or locomotives. So placed, the circuit 
breaker will localize power interruptions 
from short circuit and unreasonable over- 
load without affecting the whole system. 

While the continuous rating of this 
breaker is 1,200 amperes, it can be ad- 
justed to take care of momentary peak 


loads of 1,500 amperes. The current is 
automatically interrupted on the circuit 
breaker contacts when it exceeds the 
value at which the setting is made on the 
trip armature and it is impossible to 
close the breaker against short circuit 
or overload. Being manually operated it 
stays out until the trouble has been elim- 
inated which affords protection against 


fire due to a grounded trolley or feeder 
wire. 


Circuit breaker and hand operated 
knife switch are absolutely interlocked, 
compelling proper sequence of operation. 
Opening of the breaker always takes 
place at the arcing tips attached to the 
block contacts, thus eliminating the pos- 
sibility of burning these surfaces. Arc- 
ing tips, are shute, blow-out coil and 
vent positively extinguish the are with- 
out destructive burning. 
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Prominent Car Builder to Market Pit- 
Car Loader 

The Mt. Vernon Car Mfg. Co., of Mt. 
Vernon, Ill., manufacturers of all kinds 
of mine cars, as well as car wheels, cast- 
ings, forgings and railroad freight cars, 
are preparing to serve the mining indus- 
try in another way with the manufacture 


of a pit-car loader, shown in the accom- 
panying illustration. This loader will be 
strictly a two-man machine; in fact, the 
builders claim that one man can handle 
it about as easy as two men could a 4-ton 
pit car. This is accomplished through 
the introduction of an extra pair of 
wheels near the floor end of the con- 
veyor. These have a vertical adjust- 
ment, so that the end of the conveyor 


rests on the floor when at the loading 
face. 


Roberts and Schaefer Gets Contracts 

Recent contracts for coal preparation 
plants placed with Roberts and Schaefer 
Company, engineers and contractors, of 
Chicago, include the following: 

Wacomah Coal Company, Amigo, W. 
Va., Menzies hydro-separator coal wash- 
ery equipment, capacity 50 tons per hour, 
work to be completed March 1. 

Sharon Coal and Coke Company, 
Sharondale, Ky., four-track Marcus coal 
tipple of steel construction, capacity 250 
tons of run of mine coal per hour, work 
to be completed June 1. 

Empire Coal and Coke Company, Land- 
graff, W. Va., coal sizing and cleaning 
equipment for preparing pea, stove and 
egg sizes, embodying Menzies hydro- 
separator for washing, capacity 50 tons 
per hour, work to be completed by May 1. 

Detroit Minirg Company, Gordon, W. 
Va., coal-washing equipment embodying 
the use of Menzies hydro-separators and 
Arms screens, capacity 100 tons per hour, 
work to be completed April 1. 

Valley Mining, Inc., Nelsonville, Ohio, 
coal-washing equipment embodying the 
use of Menzies hydro-separator and 
Arms screen, capacity 50 tons per hour, 
work to be completed April 1. 
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UTAH COPPER NOW WORLD’S LARGEST ELECTRIFIED 
METAL MINE 


HE Bingham, Utah, mining prop- 
erties of the Utah Copper Company 
can now claim the distinction of being 
the world’s largest electrified metal mine. 
The electrification of the haulage system 
of this mine, starting on a large scale 
early in 1928, has now progressed to a 
point where the electric equipment in- 
volved is the most complete and up-to- 
date of any metal mining project. 
Although the actual mining operations 
had already been electrified, using elec- 
tric shovels, the haulage system had, up 
to the middle of 1928, been of the steam 
type. A trial locomotive was built by 
the General Electric Company and was 
found satisfactory in service. Plans 
were then made for the installation of 
20 General Electric locomotives, with 
suitable substation equipment, and more 
than half of these are now in service. In 
addition to those of the original 20 still 
to be put in service, an additional 20, 
also to be built by the General Electric 
Company, will be used as soon as they 
can be built and delivered, and it is ex- 
pected that possibly a few in addition to 
this number will be required to complete 
the haulage program. Thus this mine 
will have in use by far the largest num- 
ber of electric locomotives ever applied 
to an open-cut mining operation. 


The copper ore is found on both sides 
of the canyon in which the town of Bing- 
ham is situated. Giant electric shovels 
working on successive terraces cut in the 
mountain face, remove the overburden 
which covers the ore, and then the ore 
itself. The overburden is deposited in 
cars which are hauled away by the elec- 
tric locomotives and dumped down an- 
other side of the mountain, while the ore 
itself, also in cars, is hauled to the mills 
at Magna, 17 miles distant. 

All the locomotives are specially de- 
signed for this service. Seven of the en- 
tire 41 involved are a combination type 
particularly valuable for operation where 


Electric shovel and electric locomotive 


power can not always be obtained from 
the usual overhead system. Each unit 
has facilities for overhead collection of 
current, side-arm collection or for opera- 
tion by means of storage batteries. In 
addition, the 41 locomotives are each 
equipped with a cable reel collector by 
means of which power can be delivered 
to the locomotive over a considerable dis- 
tance from the supply point by means of 
a trailing cable. 


The locomotives are of very heavy con- 
struction, each being rated 75 tons. 

Power for this haulage system will be 
supplied from a number of substations, 
two of which are already in use, and an 
extensive electrification system is neces- 
sary for distributing the power to the 
points where it is needed. The electric 
locomotives haul the ore cars up the side 
of the mountain by means of switch- 
backs, over the various benches, and to 
the shovels. There the cars are loaded 
and hauled back down to the foot of the 
mountain, where they are made up into 
long trains and transported to the mill! 
over the Bingham & Garfield Railroad. 

The locomotives are described by the 
General Electric Company as being of 
the articulated truck, steeple cab type, 
with rigid frame, made up of heavy steel 
plate sides carried on combination semi- 
elliptic and helical springs. The main 
cab of the storage battery type units is 
over 10 ft. square, and in this cab is the 
engineer’s seat and control stations with 
other necessary electric equipment. 

Four large totally-enclosed motors 
drive each locomotive. These motors are 
controlled by a single-unit, three-speed 
control system arranged for series, series 
parallel and parallel operation, with re- 
sistors of sufficient capacity for the serv- 
ice cut in and out by solenoid-operated 
contactors. Complete protection and 
metering equipment is provided by suit- 
able relays and instruments. 
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The overhead pantagraph trolley is 
raised by a spring and lowered by air 
pressure. Both operations are controlled 
by the engineer in the cab. In addition, 
there are two side-arm pantagraph 
trollies, one mounted on each side of the 
cab room. These are extended and with- 
drawn by air, also under control of the 
engineer. 

The electric cable reel, mounted under 
the platform beneath the cab, carries a 
suitable length of flexible rubber-covered 
cable, and is of the vertical axis type 
driven by a motor which automatically 
winds and unwinds the required length 
of cable as the locomotive moves toward 
or away from the source of power. 

In the storage battery locomotives a 
ball bearing, battery-charging, motor- 
generator set in the cab is arranged to 
charge*the battery through its control 
without the use of a charging resistor. 
A two-stage air compressor, also in the 
cab, provides the necessary air for op- 
erating the air brake equipment. 


Warrior River Towboat Ready for Service 


The Diesel-electric towboat which has 
been under construction for the Tennes- 
see Coal, Iron & Railroad Company was 
given her trials recently and left Jan- 
uary 22 for the Warrior River in Ala- 
bama where she will be put in service. 
The boat was built by the American 
Bridge Company at Clarion, Pa., and was 
outfitted by the Carnegie Steel Company 
of Pittsburgh. 


The boat is electrically equipped ex- 
cepting only the cooking and heating, 
steam for the latter being provided by 
a small donkey boiler. The power plant 
consists of two 550-horsepower Diesel 
engines manufactured by the New Lon- 
don Ship & Engine Company, each direct 
connected to a 335-kilowatt, 250-volt, 
250-r.p.m., direct-current generator. Each 
propeller is driven by a shunt-wound, 
double motor rated 400 horsepower, 140 
r.p.m., 250 volts. All the electric equip- 


ment was furnished by the General Elec- 
tric Company. 


General view of the shovel workings 


— 
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Link-Belt Announces a Complete Line of 
Gasoline Locomotive Cranes 


Link-Belt Company, Chicago, Ill., has 
announced a complete line of locomotive 
cranes designed especially for gasoline 
engine, Diesel engine or electric motor 
drive, to be known as the “L” type 
cranes. 

They are designed throughout for the 
severe conditions imposed by a power 
unit running continuously at its full 
operating speed. 

The machinery and its arrangement 
are particularly adapted to direct engine 


The L-50 Crane 


or motor drive, and all clutches, brakes, 
shafts, bearings, gears, etc., are oversize. 

The drive from engine or motor is a 
totally inclosed silent chain drive, and 
all upper frame gears have machine-cut 
teeth, cut from solid blanks. It is fur- 
nished with two-speed travel gear to give 
a high travel speed for traveling light, 
and a slower travel speed for pulling 
heavy loads or ascending comparatively 
steep grades. The two-speed travel gear 
in nowise affects the other speeds of 
the machine (hoisting, boom hoisting and 
rotating). 

The addition of the “L” type crane in 
five sizes gives Link-Belt Company a 
complete line of gasoline, Diesel, electric 
and steam locomotive cranes, and a line 
of heavy duty gasoline, Diesel, or elec- 
tric crawler shovels, cranes, draglines 
ranging from *4 cu. yd. to 2 cu. yd. ca- 
pacity. 


New Cam Tips Take 6-0 Wire 


To meet the demand for 6-0 trolley 
wire fittings the Ohio Brass Company, 
Mansfield, Ohio, announces that they are 
now making renewable bronze 
cam tips for 6-0 round and grooved wire. 
These cam tips afford an easily renew- 
able approach for malleable iron frogs, 
cross-overs, etc. 


2%-in. 


Joy Machines Load Large Tonnage 


During the past year, approximately 
47 percent more tonnage was loaded by 
Joys than in 1927, according to the Joy 
Manufacturing Company, Franklin, Pa. 
Incomplete returns indicate a total of 
15,000,000 tons for 1928; though three 
less new machines were installed in 
1928 than in 1927. These figures clearly 
indicate the increasing tonnage being 
produced per machine employed. 

Of the total number of new machines 
installed, 49.2 percent were repeat orders, 
and 50.8 percent new business. These 
figures do not include the number of old 
machines sent in to the factory for in- 
stallation of recent improvements. The 
repeat order business came from Utah, 
Wyoming, Montana, Illinois, Indiana, 
Pennsylvania, and West Virginia; while 
the new installations were made in Wyo- 
ming and Illinois. 


New Across-the-Line Switch is Oil- 
Immersed 


A new General Electric control device 
is the CR-2960-SY-105, a small, inexpen- 
sive, oil-immersed switch for use in 
throwing small alternating or direct- 
current motors across the line. It is a 
very simple device having a minimum 
of component parts; a one-piece, cast- 
iron cover, including the switch mecha- 
nism, and a small, cast-iron tank for the 
oil. 

The molded compound switch base car- 
ries the stationary contact stud parts, 
and the moving contact assembly 
mounted on another one-piece molded 
part. The contacts are of the silver-to- 
silver, double-break type. The use of 
these contacts and of the molded arm 
eliminates shunts or drum-type contacts. 


The cover is provided with two mount- 
ing holes, making the switch suitable 
for wall mounting. Provision is made 
for conduit connection by means of an 
incoming conduit box cast into the cover. 
The molded switch base is bolted to the 
cover. The cover has a groove, lined 
with felt, into which the top of the tank 
fits, thus providing a tight installation. 
The tank is held in place by bolts with 
wing nuts. The handle is of malleable 
iron. 


is 


Portable Gasoline-Driven Compressors 


Chicago pneumatic portable compres- 
sors, gasoline-engine driven, are now 
made in five sizes, viz: 100, 160, 220, 265 
and 310 cu. ft. free air per minute. The 
complete line is described in detail in 
Bulletin 797, fourth edition, which has 
just been issued. A copy will be sent to 
anyone addressing the Chicago FPneu- 
matic Tool Company, 6 East Forty- 
fourth Street, New York City. 
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A New Indicator for Combustible Gases 


The Union Carbide Sales Company, 30 
East Forty-second Street, New York 
City, will presently place on the market 
a portable instrument that detects im- 
mediately the presence of a wide range 
of combustible gases or vapors and indi- 
cates whether or not the atmosphere con- 
taining these gases is safe to breathe 
and safe for flames or fire. This device 
was first developed by the engineers of 
the Union Carbide and Carbon Research 
Laboratories, Inc., as a methane indicat- 
ing detector for the detection of methane 
or firedamp in coal mines. The methane 
indicating detector has_ successfully 


passed the rigid tests of the United 
States Bureau of Mines, and has received 
its approval as permissible equipment 
for use in methane and air mixtures. 
The U. C. C. gas indicator is identical in 
construction except for certain modifica- 


tions to make the instrument better 
adapted to the detection of numerous 
combustible gases. 

The indicator utilizes the effect of 
combustion of flammable gas and air 
mixtures on the surface of a heated fila- 
ment. This combustion increases the 
temperature, and consequently the elec- 
trical resistance of the filament. This 
change in resistance causes the needle 
of a meter to move over a scale, from 
which the desired information relative to 
gas conditions is obtained. 

The gas indicator comprises a de- 
tector head or combustion chamber, 
meter case, and portable storage battery. 

The detector head consists of a cylindri- 
cal metal case or bonnet which screws 
onto a metal base equipped with a short 
carrying handle. A flexible twin con- 
ductor cable about 50 ft. long connects 
the detector head with the meter case. 
The meter case contains the various re- 
sistances in the detector circuit, the indi- 
cating meter, the control switch and a 
rheostat. A short flexible cable con- 
nects the meter case to the portable 
storage battery which supplies the power 
to operate the indicator. 

The apparatus will be distributed by 
the Safety Appliance Department of the 
Union Carbide Sales Company and by 
Bullard-Davis, Inc. 
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Morse Stock Drives 


The Morse Chain Co. has just brought 
out a new publication, Bulletin No. 35, 
devoted to stock sprockets and chain 
which are being carried in various locali- 
ties. The data is arranged in an ingeni- 
ous way, allowing the customer to select 
two or three different designs to meet 
his specifications, one of which may be 
most suited to his requirements. It is 
due to the increased demand for service 
that these drives from 1 to 25 hp. are 
being added and can be shipped within 
48 hours, bored and keyseated to fit cus- 
tomers’ shafts. 


Morse Silent Chain Drives are carried 
in stock by the following: 


Carolina Supply Co., Greenville, S. C.; 
Crago Gear Co., Kansas City, Mo.; 
Dodge-Newark Supply Co., Newark, 
N. J.; James Supply Co., Chattanooga, 
Tenn.; Moore-Handley Hardware Co., 
Birmingham, Ala.; Morse Chain Co., De- 
troit, Mich.; Morse Chain Co., Ithaca, 
N. Y.; Tranter Mfg. Co., Pittsburgh, Pa. 


Mine Safety Appliances Company Opens 
Pacific Coast Branch 


The Mine Safety Appliances Com- 
pany, Pittsburgh, Pa., announces the 
opening of a Pacific coast branch, includ- 
ing offices and warehouse, at 318 East 
Third Street, Los Angeles, Calif. The 
Pacific coast branch is in charge of H. E. 
Munn, who received his early safety 
training with the United States Bureau 
of Mines and later was associated with 
the Jacklin metal mining interests. Mr. 
Munn is assisted by C. E. Gault, also 
formerly associated with the United 
States Bureau of Mines. The Pacific 
coast branch carries a substantial stock 
of M-S-A safety appliances, including 
Burrell all service gas masks, hose 
masks, McCaa oxygen breathing appa- 
ratus, H-H inhalators, Edison electric 
safety cap lamps, etc., and is especially 
well equipped for emergency services. 

In addition to the Pacific coast branch, 
the western organization of M-S-A also 
includes the following district represen- 
tatives: J. C. Calnon, El Paso, Tex.; 
T. R. Jones, Denver, Colo.; V. O. Murray, 
Salt Lake City, Utah; and H. H. San- 
derson, Seattle, Wash. 


Ohio Brass Catalog 


The second Supplement to Catalog No. 
20 which supersedes and replaces Cat- 
alog Supplement No. 1 has just been 
published by the Ohio Brass Company, 
Mansfield, Ohio. This new 64-page book- 
let of interest to electric railway and 
mine engineers and operators, contains 
complete illustrated descriptions of and 
ordering information for 60 new O-B 
devices developed since Catalog No. 20 
was issued. 
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Fan-Cooled, Totally Enclosed Motors 


Leaflet L-20384, describing a new fan- 
cooled, totally enclosed squirrel cage in- 
duction motor, has recently been pub- 
lished by the Westinghouse Electric and 
Manufacturing Company. 

This motor is designed for use in lo- 
cations where the service conditions are 
too severe to permit the use of a stand- 
ard open motor. Foundries, cement mills, 
coke plants, and machine shops, are in- 
dustries where this type of motor finds 
frequent application. 

An important feature of this line of 
motors is that their size is approximately 
the same as that of a standard open 
motor of equivalent rating. 


R. E. Gallaher Dies 


Raphael Eccleton Gallaher, president 
of the New York Insulated Wire Com- 
pany, died at his residence at 375 Park 
Avenue, New York, on February 10. 

Mr. Gallaher, who was 78, was a pio- 
neer in the wire and cable industry. In 
1884 he organized the New York In- 
sulated Wire Company, which is now a 
member of the Wire and Cable Section 
of the National Electrical Manufacturers 
Association. He held the position of sec- 
retary of his company from the time it 
was organized until 1927, when he be- 
came president. 


Death of Matthew Griswold 


Matthew Griswold, who retired as man- 
ager of the Erie (Pa.) Works of the 
General Electric Company on January 1 
of this year because of ill health, died at 
his home in Erie on February 10. 

Mr. Griswold was born in Erie in 1866 
and was graduated from Sheffield Scien- 
tific School, Yale, in 1888. After two 
years of post graduate work he obtained 
the degree of M. E. Upon leaving col- 
lege he became associated with the Gris- 
wold Manufacturing Company, of which 
he served as president for a number of 
years. 

On November 11, 1911, he severed his 
connection with the Griswold Manufac- 
turing Company to become acting man- 
ager of the Erie Works of the General 
Electric Company. He was made man- 
ager of the plant on December 12, 1912. 

When Mr. Griswold retired as man- 
ager of the Erie Plant on January 1, 
H. L. R. Emmet succeeded him. 


Samuel W. Miller Dies 


Samuel Wylie Miller, consulting engi- 
neer of the Union Carbide & Carbon Re- 
search Laboratories, Inc., of Long Island 
City, N. Y., well known both in the United 
States and in Europe as a pioneer in 
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oxyacetylene welding and an authority 
on its application, died on February 3 at 
his home in Hollis, Long Island, N. Y., 
at the age of 62. 

Mr. Miller was instrumental in the de- 
velopment of welding by all processes 
scientifically well founded and was noted 
for his energetic insistence upon high 
quality and dependable workmanship. 
He was the donor of the Miller Medal, 
awarded annually by the American Weld- 
ing Society for work of conspicuous merit 
in advancing the art and science of 
welding. 

He is credited with having been 
among the first to visualize the possibili- 
ties of the oxyacetylene process and his 
important contributions to it were many. 
He wrote several books on the subject 
and was much sought after as a lecturer 
on welding at engineering meetings. 


Mine and Smelter Supply Company 


At a meeting of the board of directors 
of The Mine and Smelter Supply Com- 
pany January 22, A. H. Seep, of Denver, 
Colo., was elected president. J. H. Fen- 
nessy is retiring as president after 25 
years’ service as the active head of the 
business, but continues as a directer of 
the company. 

Clark Grove was elected executive vice 
president and will move to Denver, 
Colo., where the general offices of the 
company will be located. 

Mr. Seep and Mr. Grove have been 
associated with the company continuously 
for the past 27 years. 

H. J. Gundlach will continue as gen- 
eral manager of the merchandising divi- 
sion of the company, in charge of the 
general supervision of the stores and 
warehouses at Denver, Colo.; Salt Lake 
City, Utah; and El Paso, Tex. The com- 
pany distributes from those branches 
general machinery, mill supplies, elec- 
trical apparatus and supplies, assay and 
chemical equipment and supplies. 

O. H. Johnson will continue in charge 
of the Marcy mill division of the com- 
pany, which handles the manufacture, 
engineering and sales of Marcy mills, 
Wilfley tables and other products manu- 
factured by the company. 

A New York sales office will be main- 
tained at 225 Broadway. J. P. Bonardi 
will continue as manager of the New 
York sales office. 


New Linde Oxygen Plant 


A new Linde oxygen producing plant, 
at 1241 North McLean Boulevard, Mem- 
phis, Tenn., started operations Decem- 
ber 20, 1928. 

The old Memphis plant, at 48 West 
McLemore Avenue, will be discontinued. 

E. C. Heyman, superintendent of the 
old plant, will assume similar duties at 
the new plant. 
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Keeping down maintenance costs 
with Hyattized equipment 


Operators of Hyatt equipped mine cars are permanently 
freed from the expense and delay of bearing break- 
downs, production interruptions, and excessive lubri- 
cation needs. 
Hyatt Roller Bearings cut maintenance costs to the 
bone. Equipment lasts longer, and functions easier. 
Smooth rolling, Hyatts transmit power without effort 
or waste. 

Just as Hyatt bearings are used to protect cars from 
bearing difficulties . . . so, too are they universally em- 
ployed in conveyors, mine locomotives, coal loaders, 
and other important mechanical equipment. 

Small wonder that all industry has turned to Hyatt 
for permanent bearing satisfaction . . . for the efficient, 
long lived economical performance of their equipment. 


Isn’t it to your advantage that Hyatt protection be 
employed? 


HYATT ROLLER BEARING 


Newark Detroit Chicago Pittsburgh 


HYATT 


ROLLER BEARINGS 
({'}PRODUCT OF GENERAL MOTORS} 
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BUYER’S DIRECTORY 


ACETYLENE, Dissolved 
(Or in Cylinders) 
Prest-O-Lite Co., Inc: 
ACETYLENE GAS ; 
Prest-O-Lite Co., Inc. 
ACETYLENE 
APPARATUS 
Oxweld Acetylene Co. 
ACID, SULPHURIC 
Irvington Smelt. & Ref. Works. 
AERIAL TRAMWAYS 
American Steel & Wire Co. 
AFTERCOOLERS (Air) 
Ingersoll-Rand Co. 
AIR COMPRESSORS 
Allis-Chalmers Mfg. Co. 
Sullivan Machinery Co. 
Ingersoll-Rand Co. 
AIR COMPRESSOR OILS 
Standard Oil Co. (Ind.) 
AIR FILTERS—Bag type 
American Coal Cleaning Corpn. 
AIR HEATERS 
Westinghouse Electric & Mfg. Co. 
AIR LIFT PUMPING 
Sullivan Machinery Co. 
ANNUNCIATOR WIRES & 


CABLES 
Roebling’s Sons Co., J. A. 
ANNUNCIATOR WIRES & 
CABLES, INSULATED 
American Steel & Wire Co. 
ANTI-RUST OILS & GREASES 
Standard Oil Co. (Ind.) 
ARMATURE COILS & LEADS 
General Electric Co, 
Roebling’s Sons Co., J. A. 
Westinghouse Electric & Mfg. Co. 
ARMORGRIDS 
General Electric Co. 
ASPIRATORS 
American Coa! Cleaning Corpn. 
AUTOMATIC CAR & CAGER 
STOPS 


Link-Belt Co. 

Mining Safety Device Co. 
AUTOMATIC CAR CAGES 
Connellsville Mfg. & Mine Supply 


Co. 
Link-Belt Co. 
Roberts & Schaefer Co. 
AUTOMATIC CAR DUMPERS 
Link-Belt Co. 
Roberts & Schaefer Co. 
AUTOMATIC FLAGGING 
SIGNALS 
American Mine Door Co. 
AUTOMATIC (Mine Doors, Trucks 
and Electric Switches) 
American Mine Door 
AUTOMATIC MINE SWITCHES 
Westinghouse Electric & Mfg. Co. 
AUTOMATIC SWITCH 
THROWERS 
American Mine Door Co. 
Westinghouse Electric & Mfg. Co. 
AUTOMOBILE CABLES 
Roebling’s Sons Co., J. A. 
AUTOMOTIVE LUBRICANTS 
Keystone Lubricating Co. 
BAG TYPE AIR FILTERS 
American Coal Cleaning Corpn. 


BALLAST UNLOADER ROPES 

Roebling’s Sons Co., J. A. 

BARS, STEEL 

Carnegie Steel Co. 

Timken Roller Bearing Co. 

BATTERIES 

E. I. du Pont de Nemours & Co. 

BATTERIES, Armature 

Westinghouse Electric & Mfg. Co. 

BATTERIES, Blasting 

Hercules Powder b 

BATTERIES, DRY (for Bells, Buz- 
zers, Signals, Blasting) 

National Carbon Co., Inc. 

BATTERIES (Storage, Gas Weld- 

, Cuttin = Dissolved Acetylene) 
Prest-O-Lite Co 
Westinghouse Electric & Mfg. Co. 


BATTERY CHANGING STATION 
Atlas Car & Mfg. Co. 


BEARINGS (for all kinds of 
equipment) 

Hyatt Roller Bearing Co. 

BEARINGS, RADIAL 

Timken Roller Bearing Co. 

BEARINGS, TAPERED ROLLER 

Timken Roller Bearing Co 

BEARINGS, THRUST 

Timken Roller Bearing Co. 

BELL CORD 

Roebling’s Sons Co., J. A. 

BELT DRESSING 

Standard Oil Co. (Ind.) 

BELTING (Conveyor, Elevator, 
Transmission) 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

BELTING, SILENT CHAIN 

Link-Belt Co. 

Morse Chain Co. 

BINS (Coke and Coal) 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

BITS, Carbon (Diamonds) for Core 
Drill 


R. S. Patrick. 
Diamond Drill Carbon Co. 
BITS, Diamond Drilling 
R. S. Patrick. 
BIT SHARPENERS 
Sullivan Machinery Co. 
Ingersoll-Rand Co. 
BLACK DIAMONDS 
Diamond Drill Carbon Co. 
R. S. Patrick. 
BLACK OILS 
Standard Oil Co. (Ind.) 
BLASTING ACCESSORIES 
E. I du Pont de Nemours & Co. 
CAPS 
E. I. du Pont de Nemours & Co. 
Hercules Powder Co. 
MACHINES 
L du Pont de Nemours & Co. 
aT Powder Co. 
BLASTING POWDER 
E. I. du Pont de Nemours & Co. 
Hercules Powder Co 
BLASTING SUPPLIES 
Hercules Powder Co. 
BLASTING UNITS (Dry Battery) 
National Carbon Co., Inc. 
BLOWERS, CENTRIFUGAL 
American Coal Cleaning Corpn. 
General Electric Co. 
Ingersoll-Rand Co. 
The Jeffrey Mfg. Co. 
Robinson Ventilating Co. 
Westinghouse Electric & Mfg. Co. 
BLOWERS (or Compressors) 
General Electric Co. 
BLOWERS (Tubing) 
The Jeffrey Mfg. Co. 
Robinson Ventilating Co. 
BLOWERS (Turbine) 
Robinson Ventilating Co. 
Westinghouse Electric & Mfg. Co. 
BLOWPIPES, Brazing, Carbon 
Burning, Cutting, Lead Burning 
Welding, Welding and Cutting: 
Oxweld Acetylene Co. 


Roebling’s Sons C A. 
Phillips Mine & Mill a Co. 
BOND TERMINALS 

American Mine Door Co. 
BORTZ 

R. S. Patrick. 

Diamond Drill Carbon Co. 
BRACES, GAUGE 

Central Frog & Switch Co. 
BRACES. RAIL 

Central Frog & Switch Co. 
BRACES, TRACK 

Central Frog & Switch Co. 
BRAZILIAN ROCK CRYSTAL 
Diamond Drill Carbon Co. 
BREAKER MACHINERY 
Koppers-Rheolaveur Co. 

Vulcan Iron Works. 
BREAKERS 

American Coal Cleaning Corpn. 


WIRE 


BREAKERS 
Machinery) 

The Jeffrey Mfg. Co. 

BREAST MACHINES 

Goodman Mfg. Co. 

MACHINERY 

Vulcan Iron  Warks. 


BRUSHES (Carbon, Graphite and 


(Construction and 


Metal Graphite for Electric 
Motors, Generators and Con- 
verters) 


National Carbon Co., Inc. 
Westinghouse .Electric & Mfg. Co. 


BUCKETS 
Atlas Car & Mfg. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 


CABLE COMPOUNDS 
Standard Oil: Co. (Ind.) 


American Cable Co. 


MACHINE, 
ETC, (STEEL) 
American Cable Co. 


CABLE GREASE 
Keystone Lubricating Co. 


CABLE—HOISTING 
American Cable Co. 


CABLE — MINING (HAULAGE, 
SHAFT HOIST, MINING MA- 
CHINE, SLUSHER) 

American Cable Co. 


CABLES 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 


CABLES (Connectors and Guides) 
American Mine Door Co. 


CABLES, INSULATED 
General Electric Co. 
Roebling’s Sons Co., J. A. 


CABLES, BRIDGE 
American Cable Co. 
Roebling’s Sons Co., J. A. 


CABLEWAYS 

American Steel & Co. 

The Jeffrey Mfg. 

Link-Belt Co. 

CABLE—WIRE 

American Cable Co. 

CAGE DUMPERS, ROTARY 

Link-Belt Co. 

Roberts & Schaefer Co. 

CAGES (Safety Appliances) 

— Mfg. & Mine Supply 
0. 

CAGE STOPS & LOCKS 

Link-Belt Co. 

Mining Safety Device Co. 

Roberts & Schaefer Co. 

CAGERS, AUTOMATIC 

Link-Belt Co. 

Mining Safety Device Co. 

Phillips Mine & Mill Supply Co. 

Roberts & Schaefer Co. 

CAGERS, AUTOMATIC & 
MANUAL 


Link-Belt Co. 
Mining Safety Device Co. 
Roberts & Schaefer Co. 


CAGES 

Allis-Chalmers Mfg. Co. 

Cc. S. Card Iron Works Co. 
Connellsville Mfg. & Mine Sup. Co. 
Link-Belt Co. 

Vulean Iron Works. 

CAGES (Self-dumping) 

Link-Belt Co. 

Roberts & Schaefer Co. 
Vulean Iron Works. 
CALCINERS 
Vulcan Iron Works. 
CALCIUM CARBIDE 
Union Carbide Sales Co. 
CARBON AND BORTZ 
Diamond Drill Carbon Co. 
R. S. Patrick. 

be FOR DIAMOND 
Diamond Dail Carbon Co. 
R. S. Patrick. 

Sullivan Machinery Co. 
CARBON BURNING APPARATUS 
Oxweld Acetylene Co. 


CARBON ELECTRODES (for Elec- 
tric Furnaces and Electrolytic 
Work) 

National Carbon Co., Inc. 

Westinghouse Electric & Mfg. Co. 

CARBONS (for Arc Lamps, Blue 
Printing, Photographic) 

National Carbon Co., Inc. 


CARBON RODS AND PASTE FOR 
WELDING 


Oxweld Acetylene Co. 
National Carbon Co., Inc. 


CARBON SPECIALTIES (Circuit 
Breaker Contacts, Packing Rings, 
Filter Plates, Tubes, ete.) 

National Carbon Co., Inc. 


CAR DUMPERS, GRAVITY & 
POWER 


Link-Belt Co. 

Mining Safety Device Co. 

Phillips Mine & Mill Supply Co. 
Roberts & Schaefer Co. 

CAR DUMPERS (Rotary) 
Connellsville Mfg. & Mine Supply 


Co. 
Link-Belt Co. 
Mining Safety Device Co. 
Phillips Mine & Mill Supply Co. 
Roberts & Schaefer Co. 

CAR FEEDERS 

Link-Belt Co. 

Mining Safety Device Co. 
Roberts & Schaefer Co. 

CAR HAULS 
Goodman Mfg. Co. 
“Wheel 


The Jeffrey Mfg. Co. 
Link-Belt Co. 

Roberts & Schaefer Co. 
CAR PULLERS 
Allis-Chalmers Mfg. Co. 
Link-Belt Co. 

Roberts & Schaefer Co. . 
CAR REPLACERS 

Johnson Wrecking Frog Co. 
CAR RERAILERS 

Johnson Wrecking Frog Co. 
CAR RETARDERS 
Link-Belt Co. 

Mining Safety Device Co. 
Roberts & Schaefer Co. 


CARS OF ALL DESCRIPTION 

Hockensmith Wheel & Mine Car Co. 

CAR STOPS, AUTOMATIC & 
MANUAL 

Link-Belt Co. 

Phillips Mine & Mill Supply Co. 

Roberts & Schaefer Co. 

CAR WHEEL LUBRICANTS 

Keystone Lubricating Co. 

CAR WIRE & CABLES 

American Steel & Wire Co. 

John A. Roebling’s Sons Co. 

CASTINGS 

Goodman Mfg. Co. 

Link-Belt Co. 

The Jeffrey Mfg. Co. 

Timken Roller Bearing Co. 

CASTINGS, GRAY IRON 

Link-Belt Co. 

Vulean Iron Works. 


CASTINGS, OPEN HEARTH, 
STEEL 


Vulcan Iron Works. 

CASTINGS (Steel, Iron) 

Vulean Iron Works. 

CAST STEEL FROGS 

Central Frog & Switch Co. 
CHAINS 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Morse Chain Co. 

CHAINS, AUTOMOBILE ENGINE 
Link-Belt Co. 

Morse Chain Co. 

Goodman Mfg. C 
The Jeffrey Mfg. “Co. 
CHAINS, DRIVE 
Goodman Mfg. Co. 


& Mine Car 


The Jeffrey Mfg. Co. 
Link-Belt Co. 
Morse Chain Co. 
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De Laval Worm Gear 
AS prior Reance” for 


_ Driving Conveyors 


FCHIS 19% to 1 ratio gear transmits ; p. 
from an 860 r.p.m. motor to a coal con- 1 

veyor. It is connected to the motor shaft and to } 

the driven shaft by De Laval flexible —_ 


ter day and month after 
nside a ball mill. 
ign, extra thick shell, heavy steel lining 
al, ali of which teature 


The Ball Granulator 


and minimize the destructive 
action of the STEEL CASCADE 
onthe machine making it the 
most durable and efficient tor 
continuous operation 


MAY WE SEND YOU BULLETIN 13813-C 


~ 
~ 

¥ 

: 


MILWAUKEE, WIS. U.S.A. 


33 
‘De Laval Steam Turbine vv.., | 
= —- ‘ =| 
| 
| 


34 


CHAINS, FRONT END 
Link-Belt Co. 

orse Chain Co 
CHAIN LUBRICANTS 
Standard Oil Co. (Ind.) 
CHAINS, 
Morse Chain 


POWER TRANSMIS- 


SI 
The Jeffrey Mfg. Co. 
Link-Belt Co. 

‘orse Chain 


CHAINS, Silent (Bushed-Pin 


Join 
Link-Belt Co. 
CHAINS, SILENT (Rocker-Joint) 
Morse Chain Co. 
CHAINS, SLING 
Link-Belt Co. 
Morse Chain Co. 
CHAINS, SPROCKET WHEEL 
Good: Co. 


CIRCUIT-BREAKERS 
Westinghouse Electric & Mfg. Co. 
CLAMPS, GUARD RAIL 

Central Frog & Switch Co. 
CLAMPS (Mine) 

Westinghouse Electric & Mfg. Co. 
CLAMPS (Trolley) 

Co. 

Ohio Brass 

Westinghouse Electric & Mfg. Co. 
CLAMPS, WIRE ROPE 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 
CLIPS, WIRE 

American Cable Co 

American Steel & Wire ~ 
Roebling’s Sons Co., 


CLOTH, WIRE 
Ludlow Saylor Wire Co. 


CLUTCHES 
Connellsville Mfg. & Mine Supply 


Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 

COAL CLEANING MACHINERY 
American Coal Cleaning Corpn. 
Koppers-Rheolaveur 

The Mfg. Co. 

Link-Belt Co 

Roberts & Schaefer Co. 


coat, COMPANIES 
Lehigh Coal, & Navigation Co. 


COAL CONVEYING MACHINERY 
ri Clea: 


ning Corpn. 
Conveyor Sales Co. 
Link-Belt Co. 


COAL CRUSHERS 
—- Mfg. & Mine Supply 


The Jeftrey Mfg. Co 
Link: Belt 


COAL & ROLLS 
The Jeffrey Mfg. Co. 


Link-Belt Co. 

Vulcan Iron Works. 

COAL CUTTERS 

Goodman Mfg. Co. 

Ingersoll-Rand Co. 

The Jeffrey Mfg. Co. 

Sullivan Machinery Co. 

COAL HANDLING MACHINERY 
American Cleaning Corpn. 
Conveyor Sales Co. 

Goodman Mfg. _ 

The Jeffrey Mfg. Co. 

Joy Manufacturing Co. 

Link-Belt Co. 

Mining Safety Device Co. 

Roberts & Schaefer Co. 
Westinghouse Electric & Mfg. Co. 


COAL 


Joy Manufacturing Co. 
Link-Belt Co. 
Sullivan Machinery Co. 


COAL MINING MACHINERY 
Goodman Mfg. Co. 

Ingersoll-Rand Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Sullivan Machinery Co. 
Westinghouse Electric & Mfg. Co. 
COAL MINING PLANTS 

Coal Cleaning Corpn. 
Goodman Mfg. Co. 
Ingersoll-Rand Co. 

The = Mfg. Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 


THE MINING CONGRESS JOURNAL 


COAL PREPARATION 
MACHINERY 

American Coal Cleaning Corpn. 

Link-Belt Co. 

Roberts & Schaefer Co. 

COAL SEPARATING MACHINERY 

W. 8S. Tyler Co. 

COAL SEPARATORS (Pneumatic) 

American Coal Cleaning Corpn. 

Roberts & Schaefer Co. 

COAL SEPARATORS (Spiralizers) 

Link-Belt Co. 


COAL TESTING EQUIPMENT 
W. S. Tyler Co. 


COMPRESSORS, AIR 

Allis-Chalmers Mfg. Co. 

Ingersoll- Co. 

Sullivan Machinery Co. 

COMPRESSORS, MINE CAR 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

CONCENTRATORS 

Allis-Chalmers Mfg. Co 

CONCRETE REINFORCEMENT 

American Steel & Wire Co. 

CONDENSERS 

Aliis-Chalmers Mfg. Co. 

Ingersoll- d Co. 

Westinghouse Electric & Mfg. Co. 

CONTROLLERS 

General Electric Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

CONVERTERS, COPPER 

Allis-Chalmers Mfe. Co. 

Westinghouse Electric & Mfg. Co. 

CONVEYORS 

American Coal Cleaning Corpn. 

Conveyor Sales Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 

CONVEYOR BEARINGS 

Link-Belt Co. 

CONVEYORS, BELT 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

CONVEYORS, CHAIN FLIGHT 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

CONVEYORS, COAL 

American Coal Cleaning Corpn. 

Conveyor Sales Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Vulcan Iron Works. 

CONVEYORS AND ELEVATORS 

Allis-Chalmers Mfg. Co. 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

CONVEYORS, PAN OR APRON 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co 

Link-Belt Co. 

CONVEYORS, SCREW 

American Coal Cleaning Corpn. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

COOLERS (Man) 

Robinson Ventilating Co. 

COOLERS, ROTARY 

Vulcan Iron Works. 

COPPER WIRE & STRAND 
(Bare 


American Steel & Wire 

Roebling’s Sons Co., J. 

CORDS—SASH, WIRE 

American Cable Co. 

CORE DRILLS, Carbon (Dia- 
monds) for 

R. S. Patrick. 

CORE DRILLING 

Hoffman Bros. Drilling Co. 

Pennsylvania Drilling Co. 

COUPLINGS, FLEXIBLE 

Link-Belt Co. 

Westinghouse Electric & Mfg. Co. 

CROSSINGS AND CROSSOVERS 

C. 8. Card Iron Works Co. 

Central Frog & Switch Co. 

West Virginia Rail Co. 

CROSSOVERS 

Central Frog & Switch Co. 

CRUSHER OILS 

Standard Oil Co. (Ind.) 

CRUSHERS 

Allis-Chalmers Mfg. Co. 

The Jeffrey Mfg. Co. 

CRUSHERS (Coal) 

Connellsville Mfg. & Mine Supply 


Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
Vulcan Iron Works. 


CRUSHERS, and 
Chal ROL 


The J 

Link Dele Co. 

CRUSHING COKE 
The Jeffrey Mfg. 

Link-Belt Co. 

CRYSTAL (Quartz) 
Diamond Drill Carbon Co. 


CUP GREASE 
Keystone Lubricating Co. 
Standard Oil Co. (Ind.) 


CUTTING APPARATUS, Oxy-Ace- 
tylene, Oxy-Hydrogen 
Oxweld Acetylene Co. 
CYCLONE DUST COLLECTORS 
American Coal Cleaning Corpn. 
DECARBONIZING APPARATUS 
Oxweld Acetylene Co 


DESIGNERS OF PLANTS 
American Coal Cleaning Corpn. 
Koppers-Rheolaveur Co. 
Link-Belt Co. 

Roberts & Schaefer Co. 


DETONATORS 
E. I. du Pont de Nemours & Co. 
Hercules Powder Co. 


DIAMOND CORE DRILL 
CONTRACTING 

Hoffman Bros. Drilling Co. 

Sullivan Machinery Co. 

DIAMOND DRILLING CARBON 

Diamond Drill Carbon Co. 

R. S. Patrick. 


DIAMONDS, BLACK (See Carbon 
and Bortz) 

Diamond Drill Carbon Co. 

R. S. Patrick. 

DIAMONDS, INDUSTRIAL 

Diamond Drill Carbon Co. 

R. S. Patrick. 

DIAMOND TOOLS 

Diamond Drill Carbon Co. 

DIESEL ENGINE OILS 

Standard Oil Co. (Ind.) 

DIGGERS & PICKS (Pneumatic) 

Ingersoll-Rand Co. 

DOORS, AUTOMATIC MINE 

American Mine Door Co. 

DRIFTERS, DRILL 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

DRILLERS’ DIAMONDS 

Diamond Drill Carbon Co. 

DRILLING CONTRACTORS 

Pennsylvania Drilling Co. 

Sullivan Machinery Co. 

DRILLING, DIAMONDS for 

Diamond Drill Carbon Co. 

R. S. Patrick. 

DRILLS, AIR a STEAM 


. Ingersoll-Rand Co. 


DRILLS (Blast Hole) 
Ingersoll-Rand Co. 
DRILL BITS, Carbon (Diamonds) 


for 

Diamond Drill Carbon Co. 

R. S. Patrick. 

DRILL, CARBON (Diamonds) for 

Diamond Drill Carbon Co. 

R. S. Patrick. 

DRILL COLUMNS & MOUNT- 
INGS 


Ingersoll-Rand Co. 

Sullivan Machinery Co. 
DRILL LUBRICANTS 
Standard Oil Co. (Ind.) 
DRILLER’S DIAMONDS 
R. 8S. Patrick. 

DRILLS, CORE 

Hoffman Bros. Drilling Co. 
Ingersoll-Rand Co. 
DRILLS, ELECTRIC 
General Elcetric Co. 

The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
DRILLS, HAMMER 
Ingersoll-Rand Co. 

Sullivan Machinery Co. 
DRILLS (Hand Operated Coal) 
Ohio Brass Co. 

DRILLS, PNEUMATIC 
Ingersoll-Rand Co. 
DRILLS, PROSPECTING 
Hoffman Bros. Drilling Co. 
Ingersoll-Rand Co. 
DRILLS, ROCK 

General Electric Co. 
Ingersoll-Rand Co. 

The Jeffrey Mfg. Co. 
Sullivan Machinery Co. 
DRILL STEEL SHARPENERS 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
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Morse Chain Co. 


DRUMS (Hoisting, Haulage) 
Mfg. & Mine Supply 


Link-Belt Co. 
Vulcan Iron Works. 


DRY CLEANING COAL & COKE 
Ameri Coal Cleaning Corpn. 


DRYERS, ROTARY 
Vulcan Iron Works. 


DUMP CARS 
Atlas Car & Mfg. Co. 
oo Mfg. & Mine Supply 


(Rotary, Cradle, Crossover 


C. S. Card Iron Works Co. 
Link-Belt Co. 

Mining Safety Device Co. 
Phillips Mine & Mill Supply Co. 
Roberts & Schaefer Co. 


COLLECTING EQUIP- 


T 
American Coal Cleaning Corpn. 


DUST FILTERS 
American Coal Cleaning Corpn. 


DYNAMITE 
*E. I. du Pont de Nemours & Co. 
Hercules Powder Co. 


DYNAMOS 
Allis-Chalmers Mfg. Co. 
meral Electric Co. 
Goodman Mfg. Co. 
Westie Electric & Mfg. Co. 
DYNAMO OILS 
Standard Oil Co. (Ind) 


ELECTRICAL 
Allis-Chalmers Mfg. Co. 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 
ELECTRICAL CABLES & WIRES 
American Steel & Wire Co. 
General Electric Co. 

Roebling’s Sons Co., J. A. 
ELECTRIC BLASTING CAPS 
Hercules Powder Co. 


ELECTRIC HOISTING MACHIN- 
ERY 


Allis-Chalmers Mfg. Co 


ELECTRIC LOCOMOTIVES 
General Electric Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


ELECTRIC LOCOMOTIVE 
CABLES 


Roebling’s Sons Co., J. A. 
Westinghouse Electric & Mfg. Co. 


ELECTRIC MINE SUPPLIES 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

ELECTRIC WIRES AND CABLES 

General Electric Co. 

American Steel & Wire Co. 

ELECTRICAL SUPPLIES 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. 

ELECTRICAL WIRES AND 
CABLES 

Roebling’s Sons Co., J. A. 

ELECTRODES, 

Roebling’s Sons Co.. J. A 

ELEVATORS 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

ELEVATORS, BUCKET 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

ELEVATOR CABLES & ROPES 

Roebling’s Sons Co., J. A 

ELEVATOR AND HOIST ‘MOTORS 

Westinghouse Electric & Mfg. Co. 

ELEVATOR MACHINERY 

Atlas Car & Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

ENGINE OILS 

Standard Oil Co. (Ind.) 

ENGINES, GAS AND GASOLINE 

Allis-Chalmers Mfg. Co. 

Ingersoll-Rand Co. 

Westinghouse Electric & Mfg. Co. 

ENGINES (Hoisting and Hauling) 

Connellsville Mfg. & Mine Supply 


Co. 
Westinghouse Electric & Mfg. Co. 


ENGINES, OIL 
Allis-Chalmers Mfg. Co. 


Co. 


Ingersoll-Rand Co. 
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THREE, SIZES 
Open or Enclosed 


Description Som Type 
I Il Ill 1 ll Ill 

Height (A) . 27 30 20% 26 30 
Length (B) . 40 52 63 33 43 52 
Width (C) 23% 28 36 19% 24 30 
Width over 

Motor (D) . 42 50 58 48 58 66 
Weight, less Motor. 930 1900 2900 1200 2400 3600 
R.P.M. of Motor...1200 1200 1200 1200 1200 1200 
Maximum 

Horsepower 7% 15 25 7% 15 25 


These conveyor drives are characterized 
by smoothly balanced operation. Small 
in size with low overall height, their 
light weight facilitates moving them 
underground. Reversible if desired. 


Extensible chute shoveler, swinging 
joints, swinging discharge chutes— 
these and many other advantages are 
described in our loose leaf booklet 
which will be mailed upon request. 


We 
CONVEYORS 
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There Are Many Grades 
of Wire Rope 
but it’s the Right Grade for the 


Job that Counts! 
Solve your Wire Rope problems by using— 


AMERICAN 


STEEL & WIRE COMPANY 


WIRE ROPE 


American Steel & Wire Company 
Subsidiary of United States Steel Corporation 
Sales Offices Chicago 


Philadelphia Pittsburgh Buffalo _Detroit Cincinnati Baltimore 
Wilkes-Barre St. Louis ‘Kansas City Minneapolis-St. Paul Oklahoma City 
Birmingham Atlanta Memphis Dallas Denver Salt Lake City 


U. S. STEEL PRODUCTS COMPANY 
San Francisco, Los Angeles, Portland, Seattle 
Export Representatives: 
UNITED STATES STEEL PRODUCTS CO., 30 Church St., New York, N.Y. 
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ENGINES, STEAM 

Allis-Chalmers Mfg. Co: 

Ingersoll-Rand Co. 

EXCAVATORS 

Link-Belt Co. 

EXHAUSTERS 

American Coal Cleaning Corpn. 

EXPLOSIVES 

The E. I. du Pont Powder Co. 

Hercules Powder Co. 

FAN DRIVES 

Link-Belt Co. 

Vulcan Iron Works. 

Westinghouse Electric & Mfg. Co. 

FANS, Man Cooling 

Robinson Ventilating Co. 

Westinghouse Electric & Mfg. Co. 

FANS, Turbine 

Robinson Ventilating Co. 

Westinghouse Electric & Mfg. Co. 

FANS, VENTILATING _ 

Connellsville Mfg. & Mine 
Co. 


The Jeffrey Mfg. Co. 

Robinson Ventilating Co. 

Vulcan Iron Works. 

Westinghouse Electric & Mfg. Co. 

FEEDERS 

Hockensmith Wheel & Mine Car Co. 

FEEDERS (Crossover, Kickback, 
Rotary and Dump) 

Link-Belt Co. 

Mining Safety Device Co. 

Phillips Mine & Mill Supply Co. 

Roberts & Schaefer Co. 

FEEDERS (Gravity) 

American Coal Cleaning Corpn. 

Link-Belt Co. 

FEEDERS (Hand Operated) 

Link-Belt Co. 

Mining Safety Device Co. 

Roberts & Schaefer Co. 

FEEDERS, ORE 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

FEEDERS (Reciprocating) 

Link-Belt Co. 

American Coal Cleaning Corpn. 

FEEDERS (Semi-automatic) 

Link-Belt Co. 

Mining Safety Device Co. 

Phillips Mine & Mill Supply Co. 

FIBRE GREASES 

Standard Oil Co. (Ind.) 

FILTER CLOTH, WIRE: 

Ludlow Saylor Wire Co. 

FILTERS (Dust) 

American Coal Cleaning Corpn. 

FIRE AND WEATHER-PROOF 
WIRE 


Roebling’s Sons Co., J. A. 

FITTINGS—WIRE ROPE 
Brand Processed) 

American Cable Co. 

FITTINGS— WIRE ROPE (Thimbles, 
Clips, Sockets, Hooks, Shackles 
Turnbuckles) 

American Cable Co. 

FLASHLIGHTS AND BATTERIES 
(Mine Safety) 

National Carbon Co., Inc. 

FLOTATION MACHINES 

Allis-Chalmers Mfg. Co. 

FLOTATION OILS 

Hercules Powder Co. 

FLOW METERS 

General Electric Co. 

FLUX. WELDING 

Oxweld Acetylene Co. 

FORGINGS 

Allis-Chalmers Mfg. 

FROGS 

Central Frog & Switch Co. 

FROGS AND SWITCHES 

C. S. Card Iron Works Co. 

Central Frog & Switch Co. 

West Virginia Rail Co. 

FURNACE OIL 

Standard Oil Co. (Ind.) 

FURNACES, Oil (for drill steel) 

Ingersoll-Rand Co. 

FURNACES, ROASTING 

Allis-Chalmers Mfg. Co. 

Westinghouse Electric & Mfr. 

GAS (Cutting, Welding) 

Prest-O-Lite Co., Inc. 

GAS (Nitrogen, Oxygen) 

Linde Air Products Co. 

GASOLINE 

Standard Oil Co. (Ind.) 

GAS ENGINE OILS 

Standard Oil Co. (Ind.) 

GAUGES, WELDING & CUTTING 

Central Frog & Switch Co. 

GAUGE RODS 

Central Frog & Switch Co. 


Supply 


(Tru-Loc 


Co. 


Co. 
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GAUGES, WELDING & CUTTING 

Oxweld Acetylene Co. 

GEAR COMPOUNDS 

Standard Oil Co. (Ind.) 

GEARS 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

GEARS, BEVEL 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

GEARS (Fabroil & Textolite) 

General Electric Co. 

GEARS, HERRINGBONE 

Link-Belt Co. 

Vulean Iron Works. 

GEARS, Machine Cut 

Link-Belt Co. 

Vulcan Iron Works. 

GEARS, Moulded Tooth 

Link-Belt Co. 

Vulean Iron Works. 

GEARS, Silent Chain 

Link-Belt Co. 

Morse Chain Co. 

GEARS, SPUR 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Vulean Iron Works. 

GEARS, WORM 

The Jeffrey Mfg. Co. 

GELATIN DYNAMITES 

E. I. Du Pont de Nemours & Co. 

Hercules Powder Co. 

GENERATORS AND 
ING SETS 

Allis-Chalmers Mfg. Co. 

General Electric Co. 

Goodman Mfg. Co. 

Westinghouse Electric & Mfg. 

GENERATORS, ACETYLENE 

Oxweld Acetylene Co. 

GLOVES, ASBESTOS 

Oxweld Acetylene Co. 

GOGGLES, WELDING 

Oxweld Acetylene Co. 

GRAPHITE GREASES 

Standard Oil Co. (Ind.) 

GREASE 

Keystone Lubricating Co. 

Standard Oil Co. (Ind.) 

GREASE CUPS 

Keystone Lubricating Co. 

GRINDERS, Portable Pneumatic 

Ingersoll-Rand Co. 

GUARD RAIL CLAMPS 

Central Frog & Switch Co. 

GUY ROPES, GALVANIZED 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

HAMMERS, Calking, Chipping & 
Riveting 

Ingersoll- Co. 

HANGERS 

Link-Belt Co. 

HANGERS (Insulated Trolley) 

Ohio Brass Co. 

HANGERS, SHAFT, DROP 

Link-Belt Co. 

HANGERS, SHAFT, POST 

Link-Belt Co. 

HANGERS, SHAFT, SELF-OILING 

Link-Belt Co. 

HAULAGE ROPE 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

HEADLIGHTS, ARC AND 
INCANDESCENT 

General Electric Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

HEATER CORD 

Roebling’s Sons Co., J. A. 

HERRINGBONE GEAR DRIVES 

Link-Belt Co. 

HIGH EXPLOSIVES 

E. I. Du Pont de Nemours & Co. 

Hercules Powder Co. 

HOIST DRIVES 

Link-Belt Co. 

Vulean Iron Works. 

HOISTING ROPES 

American Steel & Wire Co. 

Connelisville Mfg. & Mine 


GENERAT 


Co. 


Supply 


Co. 
Roebling’s Sons Co., 
HOISTS 
American Steel & Wire Co. 
Ingersoll-Rand Co. 
Link-Belt Co. 


J. A. 


| Sullivan Machinery Co. 


| 


HOISTS, AIR 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
HOISTS, ELECTRIC 
Allis-Chalmers Mfg. Co. 
ee Mfg. & Mine 
Co. 
General Electrie Co. 
Goodman Mfg. Co. 
Sullivan Machinery Co. 
Vulean Iron Works 
HOISTS, PORTABLE 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
HOISTS, Room 
Vulcan Iron Works. 
HOISTS, Room and Gathering 
Goodman Mfg. Co. 
HOISTS, Scraper-Loader 
— Mfg. & Mine Supply 
0. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
HOISTS, STEAM 
Allis-Chalmers Mfg. Co. 
Connellsville Mfg. & Mine 


Supply 


Supply 


Co. 
Ingersoll-Rand Co. 
Vulean Iron Works. 
HOLDERS-ON RIVETING 
Ingersoll-Rand Co. 
HOOKS 
Roebling’s Sons Co., z A. 
HOOKS, WIRE ROPE 
American Cable Co. 
HOSE, AIR AND STEAM 
Ingersoll-Rand Co 
HOSE, WELDING AND CUTTING 
Oxweld Acetylene Co. 
HYDRATORS, LIME 
Vulean Iron Works. 
IGNITERS, Electric 
Hercules Powder Co. 
INCINERATORS 
Vulcan Iron Works. 
INCLINE FROGS 
Central Frog & Switch Co. 
INCLINE TRACK LAYOUTS 
Central Frog & Switch Co. 
INSULATORS, FEEDER WIRE 
General Electric Co. 
Ohio Brass Co. 
Westinghouse Electric & Mfg. Co. 
INSULATORS, SECTION 
American Mine Door Co. 
General Electric Co. 
Ohio Brass Co. 
Westinghouse Electric & Mfg. 
INSULATORS (Porcelain) 
General Electric Co. 
Ohio Brass Co. 
Westinghouse Electric & Mfg. Co. 
INSULATORS (Third Rail) 
General Electric Co. 
Ohio Brass Co. 
INSULATORS (Trolley) 
General Electric Co. 
Ohio Brass Co. 
Westinghouse Electric & Mfg. Co. 
INSULATED WIRE AND CABLE 
American Steel & Wire Co. 
General Electric Co. 
Roebling’s Sons Co., J. A. 
KEROSENE 
Standard Oil Co. (Ind.) 
KEYSTONE GREASE 
Keystone Lubricating Co. 
KEYSTONE GREASE CUPS 
Keystone Lubricating Co. 
KEYSTONE SAFETY LUBRI- 

CATORS 


Co. 


Keystone Lubricating Co. 
KILNS (Rotary) 
Allis-Chalmers Mfg. Co. 
Vulcan Iron Works. 
KILNS, VERTICAL 
Vulcan Iron Works. 
LAMP CORD 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A 
LAMPS, ARC AND INCANDES- 
CENT 


General Electric Co. 

Westinghouse Electric & Mfg. Co. 
LEAD BURNING APPARATUS, 
Oxy-Acetylene, Oxy-City Gas 

Oxweld Acetylene Co. 

LIGHT AND POWER PLANTS 
(Small) 

Westinghouse Electric & Mfg. 

LIGHT STEEL ANGLES 

Carnegie Steel Co. 

LIGHT STEEL RAILS 

Carnegie Steel Co. 

West Virginia Rail Co. 


Co. 
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LOADERS, Gravel and Sand 
Joy Manufacturing Co. 
Link-Belt Co. 
LOADERS (Mine Car) 
Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 
Joy Manufacturing Co. 
Link-Belt Co. 
Myers-Whaley Co. 
LOADERS, PORTABLE 
Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 
Joy Manufacturing Co. 
Link-Belt Co. 
Myers-Whaley Co. 
LOADERS, Snow 

Joy Manufacturing Co. 
LOADERS, Truck 

Joy Manufacturing Co. 
Link-Belt Co. 
LOADERS, Wagon 

Joy Manufacturing Co. 
Link-Belt Co. 
LOADING BOOMS 
Connellsville Mfg. & Mine 


Supply 
0. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
Roberts & Schaefer Co. 
LOADING MACHINES 
Connellsville Mfg. & Mine Supply 


Co. 
Conveyor Sales Co. 
Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
Myers-Whaley Co. 
LOCOMOTIVES, ELECTRIC 
General Electric Co. 
Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. 
LOCOMOTIVES, GASOLINE 
Vulcan Iron Works. 
Westinghouse Electric & Mfg. Co. 
LOCOMOTIVES, RACK RAIL 
Atlas Car & Mfg. Co. 
Goodman Mfg. Co. 
LOCOMOTIVES, STEAM 
Vulean Iron Works. 
LOCOMOTIVES, STORAGE 
BATTERY 
Atlas Car & Mfg. Co. 
General Electric Co. 
Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
Vulcan Iron Works. 
Westinghouse Electric & Mfg. Co. 
LOCOMOTIVE SWITCHING & 
WRECKING ROPES 
Roebling’s Sons Co., J. A. 
LOCOMOTIVES Rail) 
Atlas Car & Mfg. 
Goodman Mfg. Co. 
LOCOMOTIVES, TROLLEY 
Atlas Car & Mfg. Co. 
General Electric Co. 
Goodman Mfg. Co. 
Vulcan Iron Works. 
Westinghouse Electric & Mfg. Co. 
LONGWALL MACHINES 
Goodman Mfg. Co. 
Sullivan Machinery Co. 
LUBRICANTS 
Keystone Lubricating Co. 
Standard Oil Co. (Ind.) 
LUBRICATING DEVICES 
Keystone Lubricating Co. 
LUBRICATING GREASES 
Keystone Lubricating Co. 
LUBRICATING ENGINEERS 
Keystone Lubricating Co. 
LUBRICATORS 
Keystone Lubricating Co. 
MACHINE OILS 
Standard Oil Co. (Ind.) 
MACHINERY, TRANSMISSION 
(Power) 
Allis-Chalmers Mfg. 
Link-Belt Co 
Morse Chain Co. 
MANIFOLDS, OXYGEN 
Oxweld Acetylene Co. 
MAST ARM ROPE, Galvanized 
Roebling’s Sons Co., J. A. 
MILL GREASES 
Standard Oil Co. (Ind.) 
MILLS, ROD & BALL 
Allis-Chalmers Mfg. Co. 
MILLS, STAMPS 
Allis-Chalmers Mfg. Co 
MINE CAR AXLES 
Hockensmith Wheel & Mine Car Co. 
MINE CAR BEARINGS 
Hyatt Roller Bearing Co. 
Timken Roller Bearing Co. 


Co, 


Co. 


= 
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WEBSTER 
CAR RETARDERS 


Save Lives, Time and Money 


What a prominent engineer says 
about 


ENTERPRISE WHEELS 


A retired railroad executive, who has been 
connected with a coal-carrying railroad 
for more than a quarter of a century, re- 
cently made this statement 


“Down in Bristol, Virginia-Tennessee, 
there is a company that is producing the 
best car wheels made in America. They 
have connected with them a metallurgist 
of National fame, who seems to have 
solved the problem of producing a cast- 
ing that is practically indestructible.” 
This well known engineer has reference 
to the famous ENTERPRISE WHEELS. 
The same may be truly said of the EN- 
TERPRISE TRUCK and MINE CARS. 
If you want a disinterested. opinion of 
the dependability and lasting qualities of 
a mine car, write us and we will give you 
the name of this engineer. 


20: 
ENTERPRISE 


WHEEL & CAR CORPORATION 
} BRISTOL, VA-TENN. HUNTINGTON, W. VA. 


j 

j 

d One man controls the movement of the cars— 
} inch by inch if necessary—eliminating breakage 
. and assuring well loaded cars without spillage. 

j 

j 

7 


Ic 


The car trimmer controls the car from a position 
of safety, safe from the dangers of runaway cars, 
faulty brakes, slippery tracks, etc. 
Easy to Install 
Send for Car Retarder Circular 
We Design and Make 
Complete Tipple Equipment 


——— 


The Webster Mfg. Company 


1856 N Kostner Ave. CHICAGO, ILL. 


Sole Manufacturers of 


Oldroyd Coal Cutters and Loaders 


The Connellsville Manufacturing and 


Mine Supply Company 
Connellsville, Pa. 


PHILLIPS 


MINE AND MILL SUPPLY 
COMPANY 


Pittsburgh, Pa. 


Phillips Steel Cars are fabricated over 

: duplicating machines, and interchange- 

If you need any cost reducing | 

mine equipment, write us be depended upon. Phillips parts fit 
Phillips cars! 


The Cage, Hoist and Fan Builder | ae 


Write for Prices 


= 
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MINE CAR BOXES 

Hockensmith Wheel & Mine Car Co. 
MINE CAR FORGINGS 
Hockensmith Wheel & Mine Car Co. 


MINE CAR LUBRICANTS 
Keystone Lubricating Co. 
Standard Oil Co. (Ind.) 


MINE CAR PARTS 

C. S. Card Iron Works Co. 
Hockensmith Wheel & Mine Car Co. 
Phillips Mine & Mill Supply Co. 


MINE CARS 
Atlas Car & 'g. Co. 
Iron Works Co 


Enterprise Wheel & Car Corpn. 
Hockensmith Wheel & Mine Car Co. 
Phillips Mine & Mill Supply Co. 
CAR WHEELS 

Cc. Card Iron Works Co. 

ah Wheel & Mine Car Co. 
MINE DOORS, AUTOMATIC 
American Mine Door Co. 

MINE LOCOMOTIVE, CABLE 
American Steel & Wire Co. 


Roebling’s Sons Co., J. A. 

MINE TIES 

Central Frog & Switch Co. 

MINING & METALLURGICAL 
MACHINERY 

Allis-Chalmers Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

MINING EQUIPMENT 

Allis-Chalmers Mfg. Co. 

Goodman Mfg. Co. 

Ingersoll-Rand Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Westinghouse Electric & Mfg. Co. 

MINING MACHINE CABLE 

General Electric Co. 

Roebling’s Sons Co., J. A. 

MINING MACHINES 

Goodman M Co. 


Sullivan Machinery Co. 


MINING MACHINES 
n Mfg. Co. 

The Jeffrey Mfg Co. 

Westinghouse Electric & Mfg. Co. 


MINING MACHINES (Government 


(Electric) 


MINING 

Goodman Mfg. 

Ingersoll-Rand 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Westinghouse Electric & Mfg. Co. 

MINING MACHINERY BEARINGS 

Hyatt Roller Bearing Co. 

MACHINERY LUBRI- 
ANTS 


Lubricating Co. 

MINING ROPES 

American Cable 

MINING Shaft 
Hoist, Mining — Slusher) 

American Cable Co 

MOTOR OILS 


Standard Oil Co. (Ind.) 


Westinghouse Electric & Mfg. Co. 
MOTORS, Electric 

Westinghouse Electric & 
MOUNTED 
Goodman Mfg. Co. 

MOVING PICTURE CORD 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 
NITROGEN GAS 

Linde Air Products Co. 


OILS 
Standard Oil Co. (Ind.) 


ORE, BUYERS AND SELLERS OFr 
Irvington Smelt. & Ref. Works. 


MACHINES 

Goodman Mfg. Co. 

Sullivan Machinery Co. 

OXYGEN GAS 

Linde Air Products Co. 

OXY-ACETYLENE APPARATUS 
and SUPPLIES 

Oxweld Acetylene Co. 

PAVING BREAKERS 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

PERFORATED METAL 

Allis-Chalmers Mfg. Co. 
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PERMISSIBLES, Explosives 
The E. I. Du Pont Powder Co. 
Hercules Powder Co. 
PETROLATUMS 

Standard Oil Co. (Ind.) 
PICKING TABLES 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Roberts & Schaefer Co. 

PIPE (Genuine Wrought Iron) 
A. M. Byers Co. 

PIPE (Wood) 

Mfg. & Mine Supply 


PNEUMATIC COAL SEPARAT- 
ING MACHINERY 
American Coal Cleaning Corp. 


PNEUMATIC SIZING MACHIN- 
ERY 


American Coal Cleaning Corp. 
PNEUMATIC TOOL 
Ingersoll-Rand Co. 
PNEUMATIC TOOL LUBRICANT 
Standard Oil Co. (Ind.) 
PORTABLE TRACK 
Central Frog & Switch Co. 
PORTABLE TURNOUTS 
Central Frog & Switch Co. 
BLASTING 
I. Du Pont de Nemours & Co. 
Powder Co. 
POWER CABLES 
American Steel & Wire Co. 
General Electric Co. 
Roebling’s Sons Co., J. A. 
POWER SHOVELS 
Link-Belt Co. 
POWER TRANSMISSION 
MACHINERY 
Allis-Chalmers Mfg. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
Morse Chain Co. 
Westinghouse Electric & Mfg. Cov. 
PREHEATING APPARATUS 
Oxweld Acetylene Co. 
PRESSURE GUN GREASE 
Standard Oil Co. (Ind.) 
PROSPECTIVE DRILLS 
Hoffman Bros. Drilling Co. 
Ingersoll-Rand Co. 
Pennsylvania Drilling Co. 
PULLEYS 
Link-Belt Co. 
PULLEYS, CLUTCH, FRICTION 
Link-Belt Co. 
PULVERIZERS, COAL AND COKE 
The Jeffrey Mfg. Co. 
PUMPS, Acid Resisting 
Ingersoll-Rand Co. 
PUMPS, AIR LIFT 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
PUMPS, Boiler Feed 
Ingersoll-Rand Co. 
Westinghouse Electric & Mfg. Co. 
PUMPS, CENTRIFUGAL 
Allis-Chalmers Mfg. Co. 
Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 
PUMPS, DEEP WELL 
Ingersoll-Rand Co. 
PUMPS (Electric) 
Allis-Chalmers Mfg. Co. 
Connellsville Mfg. & Mine Supply 


Co. 
Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 
Westinghouse Electric & Mfg. Co. 
PUMPS, Fire 
Ingersoll-Rand Co. 
PUMPS (Gathering or Dip) 
Connellsville Mfg. & Mine Supply 
Co. 
PUMPS, Inclined Shaft 
Ingersoll-Rand Co 
PUMPS, MINE 
Allis-Chalmers Mfg. Co. 
Connellsville Mfg. & Mine Supply 


Co. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 

PUMPS, Sinking 

Ingersoll-Rand C 

PUMPS, PNEUMATIC AIR LIFT 

Ingersoll-Rand Co. 

PUMPS, POWER 

Connellsville Mfg. & Mine Supply 


Co. 

Ingersoll-Rand Co. (A. 8. Cameron 
Steam Pump Works). 

PUMPS, SAND 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 


PUMPS, STEAM 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works). 

PUMPS, VACUUM 

Ingersoll-Rand Co. 

PUNCHES, Drill Steel 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

QUARRYING MACHINERY 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

QUARTZ CRYSTAL 

Diamond Drill Carbon Co. 

RAIL BONDS 

American Steel & Wire Co. 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

RAIL BRACES 

Central Frog & Switch Co. 

RAILWAY SUPPLIES 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

RAMMERS, Pneumatic 

Ingersoll-Rand Co. 

RECEIVERS, AIR 

Ingersoll-Rand Co. 

REGULATORS, Welding and Cut- 
ting, Compressed Gas 

Oxweld Acetylene Co. 

REHEATERS, Air 

Ingersoll-Rand Co. 

REINFORCING BARS 

West Virginia Rail Co. 

RESCUE APPARATUS 

Link-Belt Co. 

RETARDERS 

Mining Safety Device Co. 

Roberts & Schaefer Co. 

RIVER CROSSING SUSPENSION 
WIRE, Galvanized 

Roebling’s Sons Co., J. A. 

ROCK-DISPOSAL EQUIPMENT 

Link-Belt Co. 

Roberts & Schaefer Co. 

ROCK DRILLS 

Ingersoll-Rand Co. 

ROCK DUSTING EQUIPMENT 

American Mine Door Co. 

RODS, WELDING 

Ohio Brass Co. 

Oxweld Acetylene Co. 

ROLLER BEARINGS 

Enterprise Wheel & Car Corpora- 
tion. 

Hyatt Roller Bearing Co. 

Timken Roller Bearing Co. 

ROLLERS 

C. S. Card Iron Works Co. 

ROLLS (Crushing) 

Allis-Chalmers Mfg. Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

ROPE 

American Steel & Wire Co. 

ROPE GREASE 

Keystone Lubricating Co. 

ROPE, MINING (Haulage, Shaft 
Hoist, Mining Machine, Slusher) 

American Cable Co. 

ROPE, SWITCH WIRE 

American Cable Co. 

ROPE, TOWING - 

American Cable Co. 

ROPE, TRANSMISSION 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

ROPE, WIRE 

American Steel & Wire Co. 

Reebling’s Sons Co., J. A. 

ROPE, WIRE (Crescent Brand 
Ordinary) 

American Cable Co. 

ROPE, WIRE (Plain or Galvanized) 

American Cable Co. 

ROPE, WIRE (Tru-Lay Brand 
Preformed) 

American Cable Co. 

ROTARY COOLERS 

Vulvan Iron Works. 

ROTARY DRYERS 

Vulean Iron Works. 

ROTARY DUMPS 

C. 8. Card Iron Works Co. 

Link-Belt Co. 

Mining Safety Device Co. 

Phillips Mine & Mill Supply Co. 

Roberts & Schaefer Co. 

ROTARY ROASTERS 

Vulcan Iron Works. 

RUNNING ROPE, Galvanized 

American Steel eo Wire Co. 

Roebling’s Sons Co., J. A. 
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SAFETY APPLIANCES, MINE 
aes Mfg. & Mine Supply 
SAFETY FUSE 
He Powder Co. 
SAFETY FUSE & WIRES—LEAD- 
ING & CONNECTING 
E. I. Du Pont de Nemours & Co. 
SAFETY LUBRICATORS 
Keystone Lubricating Co. 
SAND DRYERS 
Roberts & Schaefer Co. 
SASH CORD 
Roebling’s Sons Co., J. A. 
SAWS (Air) 
Ingersoll-Rand Co. 
SCRAPER LOADERS 
Goodman Mfg. Co. 
Sullivan Machinery Co. 
SCREEN BARS 
Phillips Mine & Mill Supply Co. 
SCREENS (Anti-Gravity) 
American Coal Cleaning Corpn. 
SCREENS, ARCH-CRIMP 
Ludlow Saylor Wire Co. 
SCREENS, DOUBLE CRIMPED 
Ludlow Saylor Wire Co. 
SCREENS, HORIZONAL 
Link-Belt Co. 
Roberts & Schaefer Co. 
S. Tyler Co. 
SCREENS, PERFORATED METAL. 
Allis-Chalmers Mfg. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
SCREENS, REK-TANG 
Ludlow Saylor Wire Co. 
SCREENS, REVOLVING 
Allis-Chalmers Mfg. Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
SHAKER 
S. Card Iron Works Co. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 
Roberts & Schaefer Co. 
SCREENS AND PERFORATED 
SHEETING 
Allis-Chalmers Mfg. Co. 
SCREENS (Vibrating) 
American 1 Cleaning Corpn. 
Link-Belt Co. 
W. S. Tyler Co. 
SCREENS & WASHERIES 
Koppers-Rheolaveur Co. 
Link-Belt Co. 
Roberts & Schaefer Co. 
SCREENS, WOVEN WIRE 
Ludlow Saylor Wire Co. 
SEIZING STRAND, 
Roebling’s Sons Co., J. 
SHACKLES, 
American Cab 
SHAFT HOIST sores 
American Cable Co, 
Ingersoll-Rand 
Sullivan Co. 
SHEAVES 
C. S. Card Iron Works Co. 
Hockensmith Wheel & Mine Car Co. 
Roebling’s Sone Co., J. A. 
Vulean Iron Works. 
SHEAVE WHEELS 
Hockensmith Wheel & Mine Car Co. 
Vulcan Iron Works. 
SHORTWALL MACHINES 
Goodman Mfg. Co. 
The Jeffrey Mfg. Co. 
Hyatt Roller Bearing Co. 
Sullivan Machinery Co. 
SHOVELS, ELECTRIC 
Myers-Whaley Co 
SHOVEL—ELECTRO-HYDRAULIC 
Goodman Mfg. Co. 
SIGNAL WIRES AND CABLES 
American Steel & Wire Co. 
General Electric Co. 
Roebling’s Sons Co., J. A. 
SIGNS (Mine) 
Stonehouse Signs, Inc. 
SINKERS, ROCK DRILL 
Ingersoll-Rand Co. 
SKIPS 
Allis-Chalmers Co. 
Atlas Car & Mfg. Co. 
— Mfg. & Mine Supply 
Link: Belt Co. 
Roberts & Schaefer Co. 
Vulcan Iron Works. 
SKIP LOADING 
Atlas Car & Mfg. 
Link-Belt Co, 
Roberts & Schaefer Co. 


= 
| 
Ingersoll-Rand Co. 
The Jeffrey Mfg. Co. | | 
Approved) | 
Goodman Mfg. Co. | j 
The Jeffrey Mfg. Co. 
| 
MOTORS 
Allis-Chalmers Mfg. Co. 
General Electric Co. } | 
Goodman Mfg. Co. | 
| | 
| 
| | | 
| | | 
| | | 
| | | 
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ou, of course, know 
the economies of good 
track. 


The expense 


of installing a good track system 
is soon absorbeed in the speeding 
up of output, in the freeedom from 
costly derailment delays and in 
power saved. Let our experienced engi 


neers work with you when planning your next 
track improvements. 


We are prepared to make 
prompt shipments from stock. 
Send for catalog. 


THE CENTRAL Froc & SwitcH Co. 
CINCINNATI, OHIO 


NTRAL 


MINE TRACK EQUIPMENT 


WN 
ROBINSON FANS 


Hlighest Efficiency 


ESTS made by engineers at Carnegie 

Institute of Technology and acceptance 
tests made at various installations by con- 
sulting engineers show Robinson efficien- 
cies exceptionally high. 


ROBENSON 


VENTILATING COMPANY 


Pittsburgh, Pa. 
FACTORY, ZELIENOPLE, PA. 


DEN VER 


Specialists in the manufacture years experience with western 
of coal and metal mine cars, mining conditions. Write 
wheels and trucks, rollers and C.S. Card Iron Works Co., 16th 
sheaves, tipple equipment, and and Alcott Streets, Denver, 
track equipment. Thirty-six Colorado, for Catalog “J”. 
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CARBON 


for Diamond Core Drilling 


“* Specify Patrick Carbon”’ 


FCONOMIES in the 
use of PATRICK 
CARBON are available 
to all carbon users alike. 
Tell us about your drill- 
ing problems and we 
will send you the one 
grade best suited to 
their requirements. 
SEND FOR BOOKLET 


Y¥ in touch with representative 


Bes PATRICK 


Duluth, Minnesota, USA. 


ADVANTAGES CARBON 
for DRILLING 
ECONOMY 


Use TESTED Carbons and obtain maxi- 
mum footage at minimum cost per foot. 
These stones are rounded making them 
easy to set and eliminating initial loss and 
risk of breakage. Unless the best stones 
are used drilling costs increase. 

We are direct 2 


Importers of 


CARBONS 
BORTZ 
BALLAS 


Write for thirty-six page booklet. 


THE DIAMOND DRILL 
CARBON CO. 


67 PARK ROW, NEW YORK, N.% 


Q 
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SLABBING 
Goodman Mfg. Co. 

SLINGS, WIRE ROPE 
American Cable Co. 

SLUSHER ROPES 

American Cable Co. 

SMELTERS 

Irvington Smelt. & Ref. Works. 
SOCKETS, Open and ares 
Roebling’s Sons Co., J. A 
SOCKETS, WIRE ROPE 
American Cable Co. 

SPECIAL MACHINERY 

Vulcan Iron Works. 

SPEED REDUCERS, DOUBLE 
Link-Belt Co. 

Morse Chain Co. 

SPEED REDUCERS, SINGLE 
Link-Belt Co. 

Morse Chain Co. 

SPIKES 

West Virginia Rail Co. 

SPLICE BARS (Plain and Angle) 
Carnegie Steel Co. 

Central Frog & Switch Co. 
West Virginia Rail Co. 
SPLICE, CABLE 
American Mine Door Co. 
Ohio Brass Co. 

SPLICE, INSULATOR 
American Mine Door Co. 
SPLICE, TROLLEY WIRE 
General Electric Co. 

Ohio Brass Co. 

SPLICERS, TROLLEY 
American Mine Door Co. 
Ohio Brass Co. 
Westinghouse Electric & Mfx. 
SPROCKETS, CLAMP HUB 
Link-Belt Co. 

Morse Chain Co. 
SPROCKETS, COMPENSATING 
Link-Belt Co. 

Morse Chain Co. 

SPROCKETS (Shearing Pin) 
Link-Belt Co. 

Morse Chain Co. 
SPROCKETS, SILENT CHAIN 
Link-Belt Co. 

Morse Chain Co. 
SPROCKETS, SPRING 
Link-Belt Co. 

Morse Chain Co. 

SPUR GEAR DRIVES 
Link-Belt Co. 

STARTER CABLES 
Roebling’s Sons Co., J. A 
STEAM CYLINDER OILS 
Standard Oil Co. (Ind.) 
STEEL, ALLOY : 
Timken Roller Bearing Co. 
STEEL CROSS TIES 
Carnegie Steel Co. 

West Virginia Rail Co. 
STEEL, ELECTRIC FURNACE 
Timken Roller Bearing Co. 


STEEL, HOLLOW AND SOLID 
DRILL 


Ingersoll-Rand Co. 

STEEL, NICKEL 

Timken Roller Bearing Co. 

STEEL, NICKEL, MOLYBDENUM 
Timken Roller Bearing Co. 
STEEL, OPEN HEARTH 

Timken Roller Bearing Co. 

STEEL, REINFORCING 

American Mine Door Co. 


STEEL, SHAPES, PLATES, 
BARS, ETC. 

Carnegie Steel Co. 

STEEL, Special Analysis 

Timken Roller Bearing Co. 


STEEL TIES AND REINFORCE- 
MENTS 


Co. 


Carnegie Steel Co. 

West Virginia Rail Co. 
STOPERS, ROCK DRILL 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
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STORAGE BATTERY LOCOMO- 
TIVES 


Atlas Car & Mfg. Co. 

Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Vulcan Iron Works. 

Westinghouse Electric & Mfg. Co. 

STRAND 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

SWITCHBOARD WIRE AND 
CABLES 


American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 
Westinghouse Electric & Mfg. Co. 
SWITCHBOARDS, POWER 
Allis-Chalmers Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
SWITCHES 
C. S. Card Iron Works Co. 
Central Frog & Switch Co. 
SWITCHES, ALTERNATING 
Mining Safety Device 
SWITCHES (Disconnecting and 
Electric) 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 
SWITCHES AND FROGS, 
TROLLEY 
American Mine Door Co. 
Central Frog & Switch Co. 
Ohio Brass Co. 
Westinghouse Electric & Mfg. 
TACKLE BLOCKS 
Roebling’s Sons Co., J. A. 
TELEGRAPH AND TELEPHONE 
WIRES AND CABLES 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 


TELEPHONE CORDS 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 
THIMBLES 

American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 
TIES (Steel, Mine) 
Carnegie Steel Co. 

Central Frog & Switch Co. 
TILLER ROPE 

Roebling’s Sons Co., J. A. 


TIMBER PRESERVING EQUIP- 
MENT 
Allis-Chalmers Mfg. Co. 


Co. 


| TIMBERS, STEEL MINE 


Carnegie Steel Co. 


TIPPLES 

American Coal Cleaning Corp. 
The Jeffrey Mfg. Co. 
Link-Belt Co. 

Roberts & Schaefer Co. 


| TIPPLE EQUIPMENT 


American Coal Cleaning Corp. 

Cc. §. Card Iron Works Co. 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

Mining Safety Device Co. 

Phillips Mine & Mill Supply Co. 

Roberts & Schaefer Co. 

TIPPLE TRACK 

Central Frog & Switch Co. 

TIRE WIRES 

Roebling’s Sons Co., J. A. 

TOOLS, Blacksmiths (for drill 
steel) 

Ingersoll-Rand Co. 

TORCHES, Brazing, Carbon Burn- 
ing, Cutting, Lead Burning, Weld- 
ing, Welding and Cutting 

Oxweld Acetylene Co. 

TRACK BRACES 

Central Frog & Switch Co. 


| TRACK EQUIPMENT 


Carnegie Steel Co. 

Central Frog & Switch Co. 

C. S. Card Iron Works Co. 

West Virginia Rail Co. 

TRACK LAYOUTS (Industrial) 
Central Frog & Switch Co. 
TRACKS, PORTABLE, RAIL, ETC 
Carnegie Steel Co. 

Central Frog & Switch Co. 

West Virginia Rail Co. 


TRACK (Portable) 

Carnegie Steel Co. 

Central Frog & Switch Co. 

TRACK (Portable, Assembled and 
Unassembled, ees or Bolted) 

Carnegie Steel C 

Central Frog & Switch Co. 

West Virginia Rail Co. 


TRACK SUPPLIES 
Carnegie Steel Co. 

Central Frog & Switch Co. 
West Virginia Rail Co. 


TRAMWAYS, AERIAL 
American Steel & Wire Co. 


TRANSFORMER OILS 
Standard Oil Co. (Ind.) 


TRANSFORMERS 
Allis-Chalmers Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


TRANSMISSION OILS AND 
GREASES 
Standard Oil Co. (Ind.) 


TRANSMISSION, SILENT CHAIN 
Link-Belt Co. 
Morse Chain Co. 


TROLLEY FROGS 
Ohio Brass Co. 
Westinghouse Electric & Mfg. Co. 


TROLLEY (Hangers and Clamps) 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 

TROLLEY MATERIAL, OVER- 
HEAD 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 


TROLLEY WHEELS AND HARPS 
Goodman Mfg. Co. 

The Jeffrey Mfg. Co. 

Ohio Brass Co. 

Westinghouse Electric & Mfg. Co. 


TROLLEY WIRE 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 


TRUCKS, WELDER’S 
Oxweld Acetylene Co. 


TURBINE BLOWERS 

Robinson Ventilating Co. 

TURBINES, HYDRAULIC 

Allis-Chalmers Mfg. Co. 

Standard Oil Co. (Ind.) 

TURBINES, STEAM 

Allis-Chalmers Mfg. Co. 

Westinghouse Electric & Mfc. Co. 

TURNBUCKLES—WIRE ROPE 

American Cable Co. 

American Steel & Wire Co. 

Roebling’s Sons Co., J. A. 

VALVES 

Ohio Brass Co. 

VALVES, Back Pressure, Pressure 
Reducing 

Oxweld Acetylene Co. 

VENTILATING EQUIPMENT 

The Jeffrey Mfg. Co. 

Robinson Ventilating Co. 

Westinghouse Electric & Mfg. Co. 

VISES, Riggers 

Roebling’s Sons Co., J. A. 

WAGON LOADERS 

The Jeffrey Mfg. Co. 

Link-Belt Co. 

WASHERIES 

Allis-Chalmers Mfg. Co. 

American Coal Cleaning Corp. 

Link-Belt Co. 

Roberts & Schaefer Co. 

WEIGH BASKETS 

Link-Belt Co. 

Roberts & Schaefer Co. 

WEIGH HOPPERS 

Link-Belt Co. 

Phillips Mine & Mill Supply Co. 

WELDING CARBONS (for Elec- 
tric Are and Gas Welding Opera- 
tions) 

National Carbon Co., Inc. 
WELDING and CUTTING APPA- 
RATUS, Etc. (Oxy-Acetylene) 

Oxweld Acetylene Co. 
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APPARATUS, ELEC- 
RIC ARC 


Obie Brass Co. 
Westinghouse Electric & Mfg. Co. 


WELDING SUPPLIES 
Oxweld Acetylene Co. 
Westinghouse Electric & Mfg. Co. 


WELDING WIRE, Electric 
American Steel & Wire Co. 
Ohio Brass 

Roebling’s Sons Co., J. A. 


WELDING WIRE, Gas 
American Steel & Wire Co. 
Ohio Brass 

Roebling’s Sons Co., J. A. 


WELL DRILLS, for Water, Welt 
and G 


Pennsylvania Drilling Co. 
WHEELS, Cast Iron 
Link-Belt Co. 
Phillips Mine & Mill Supply Co. 


WHEELS OF ALL DESCRIPTION 
C. S. Card Iron Works Co. 
Hockensmith Wheel & Mine Car Co. 


WHEELS, Roller Bearing 

Hockensmith Wheel & Mine Car Co. 

Phillips Mine & Mill Supply, Co. 

WHEELS, STEEL, MINE CAR & 
LOCOMOTI TIVES 

Carnegie Steel Co 


WIRE AND CABLE 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 


WIRE CLOTH 
Ludlow Saylor Wire Co. 


WIRE, LEADING & CONNECT- 
ING 


Hercules Powder Co. 


WIRE ROPE 
American Steel & Wire Co. 


WIRE ROPE, Crescent Brand 
Ordinary 
American Cable Co. 


WIRE ROPE, in Special and Stand- 
ard Construction for all purposes. 
Roebling’s Sons Co., J. A. 


WIRE ROPE DRESSING 
Standard Oil Co. (Ind.) 


WIRE ROPE FITTINGS 
American Cable Co. 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A 


WIRE ROPE, MINING 
Shaft Hoist, 
Slusher) 

American Cable Co. 


WIRE ROPE SLINGS 
American Cable Co. 
American Steel & Wire Co. 
Roebling’s Sons Co., J. A. 


WIRE ROPE TRAMWAYS 

American Steel & Wire Co. 

WIRE ROPE, Tru-Lay Brand 
Preformed 

American Cable Co. 

WIRE STRAND 

American Cable Co. 

WIRE, WELDING 

American Steel & Wire Co. 

Oxweld Acetylene Co. 

Roebling’s Sons Co., J. A. 

WOOD BORING MACHINES, 
Pneumatic 

Ingersoll-Rand Co. 

WOOL GREASE 

Keystone Lubricating Co. 

Standard Oil Co. (Ind.) 

WOOL YARN ELASTIC GREASE 

Keystone Lubricating Co. 

WOVEN WIRE SCREENS 

Ludlow Saylor Wire Co. 

WRECKING FROGS 

Johnson Wrecking Frog Co. 

WRENCHES, ALLIGATOR 


(Haulage, 
Mining Machine, 


Roebling’s Sons Co., J. A. 
YARN GREASES 
Standard Oil Co. (Ind.) 


Mining enterprises promoted. 


for corporations. 
by well known engineers. 


74 LOWER LEESON ST. 


Electric railways, public utilities, water, timber, oil, industrial and 
Approved bond and stock issues 
placed with European bankers and brokers. 
Mining and other examinations and reports made 


J. T. BYRNE 


Underwriting procured 


DUBLIN, I. F. S. 


Stock and Special Signs, Codes, Etc., for Mines 


SIGN 
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Ayer & Lorp Tir Co. 


INCORPORATED 1893 
CHICAGO 
4 Railroad Bridge Timbers 
| Screens Cross Ties Stocks 
) finest. materials- Poles Post 
) either wet or dry TREATING PLANTS eg 
=< Catalogue sent Carbondale, Ill. Grenada, Miss. North Little Rock, Ark. 
y , upon Tequest Louisville, Ky. Montgomery, Ala. 
“From the Tree 
to the Job” 
Phelps Dodge Corporation || || vington Smelting and 


99 JOHN STREET a NEW YORE Refining Works | 
| | 


Buyers, Smelters and Refiners of 
Gold, Silver, Lead, Copper and Platinum 
Ores, Sweeps and Bullion 


Manufacturers of Copper Sulphate 
“C2 IRVINGTON :: NEW JERSEY 


Electrolytic Casting NEW YORK OFFICE—Charies Engelhard 
{ Hudson Terminal Building 30 Church Street 


MEMBER COPPER & BRASS RESEARCH ASSOCIATION 


Copper 


ELLIS 
BALL-CHILI 
MILLS 


18,000 Ibs.; 25-H.P. $5000. 


Little Giant a Stamps. 
Ibs. ; 


A new aid to efficiency. 


} Ibs., $550. 
Mill—5 ton. 

450 Ibs.; %-H.P., $285. 

Full Plant— 

2-H.P. engine, 4x6 Rockbreaker, 

ler, etc. 
$635 
OVER 300 ELLIS MILLS IN USE 


EEREES MEG. CO. 


MAIL ADDRESS: SHOW ROOM: 
147 Prospect Ave. SAN FRANCISCO, CALIF. 565 Bryant St. 


The survey conducted by 
the National Committee on 
Coal Mine Mechanization 
is correlating successful de- 


velopments in every coal 


mining field of the country. Pa. We Look Into the Earth = 


“ae By using Diamond Core Drills. 
The Mining Congress We prospect Coal and Mineral 


Lands in any part of North or 
South America. 
Pennsylvania Drilling Co. 
Pittsburgh, Pa. 
Drilling Contractors 


Journal will report devel- 
opments. Be sure that all 


your key men follow this 


important service. ORVIS C. HOFFMAN, Pres LEON H. HOFFMAN, Treas. 


HOFFMAN:-BR®°S -DRILLING:-CO. 
PUNXSUTAWNEY, PA. 
DIAMOND CORE:DRILLING 

A SERVICE OF THE CONTRACTORS 
AMERICAN MINING CONGRESS GUARANTEED. 


YEARS EXPERIENCE. SATISFACTION GU 


tl 
ly 
| 
| 
H % 
4 3300 Ibs., $995. 
My, 
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SOUTH 
AMERICA 


GERMANY 
EUROPE 


with American Pneumatics 


) 


* 


United States, England, Canada, Australia, Germany 
and Poland—realizing that modern coal cleaning is an 
economic factor, are using AMERICAN PNEU- 
MATIC COAL CLEANING SEPARATORS. 


The great waste common to the wet methods, the 
hardships due to stream polution, freezing in cars and 


coal actually lost due to inefficient cleaning recommends 
AMERICAN Dry Cleaning Separators. 


We will be pleased to have you visit any mine equipped with cur 
separators and judge for yourself the many advantages of this 
modern method of dry cleaning, the best on the market—either 
Wet or Dry. A list of such plants will be furnished upon request 


or can be found in the January issue of The Mining Congress 
Journal. 


Bulletin No. 28 gives detailed description and points out superior 
qualities of AMERICAN Pneumatics. Write for a copy today. 


We own the world rights of the original inventors (Sutton, Steele 
& Steele of Dallas, Texas) of the dry cleaning process. We design, 
detail and erect complete plants of any size from ground to tipple 
top. We have installed and under construction a total of 54 
AMERICAN Dry Cleaning Plants with cleaning capacity in excess 
of FIFTEEN MILLION TONS annually. 


RICAN, 


(Sutton, Steele & Steele Patents) 


LEANING CORPORATION 


WELCH, W. VA. 


COAL ¢ 
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Morse Engineers are always 
available at: 


Earl F. Scott & Co. 
BALTIMORE, MD........ 1002 Lexington Bldg. 
BIRMINGHAM, ALA..Moore-Handley Hdwe. Co. 
BOSTON, 141 Milk St. 


CALGARY, ALB. CAN..Strong-Scott Mfg. Co. 
CHARLOTTE, N. C.....Commercial Bank Bldg. 
CHATTANOOGA, TENN.. ——— Supply Co. 


CLEVELAND, ST 421 Engineers Bldg. 
DENVER, COLO........ 404 Denver Nat’! Bldg. 
GR Carolina Supply Co. 
LOUISVILLE, KY.. -E. D. Morton Co. 
MINN. .Strong- Scott Mfg. Co. 
NEWARK, eee Dodge-Newark Supply Co. 
NEW ORLEANS, LA..A. M. Lockett & Co., Ltd. 
OMAHA, NEB...... D. H. Braymer Equipt. Co. 
PHILADELPHIA, 1612 Vine St. 
PITTSBURGH, PA......... Westinghouse Bldg. 


SAN FRANCISCO, CALIF....Monadnock Bldg. 
ST. LOUIS, + .2133 Railway Exchange Bldg. 
TORONTO, ONT., CA 
50 8t., E., Scott Mfg. Co. 
WINNIPEG, MAN., ‘AN., 
Du fferin St., Strong- Scott Mfg. Co. 
LONDON, W.C. 2, ENGLA 
Morse Chain Co., Ltd. 


\ EXPORT DEPT., 130 W. 42d St..New York,N.Y. ¥ 


{ 


Byers Shovels 
rely on Morse Chains 
for power transmission 


UGGING, pulling, exerting to the 

utmost, Byers Shovels stand up under 
severe service. The most dependable equip- 
ment is necessary. Morse Silent Chains 
were selected to transmit power for Byers 
Shovels as well as the equipment of these 
well-known manufacturers: 
American Hoist & Derrick Industrial Brownhoist, Inc. 

Co. Marion Steam Shovel Co. 


Bucyrus-Erie Co. The Osgood Co. 
Chicago Pneumatic Tooi Co. Tinius Olsen Testing Mach. 


Continental Motors Corp. 0. 
S. Flory Mfg. Co. | Reo Motor Car Co. 
Good Roads Mach’y Co. Speeder Machinery Corp. 


On all types of machinery where the 
service is severe, you’ll find Morse Drives 
giving dependable service. They are 98.6% 
efficient, positive, flexible. Ideal for short 
centers. 


A Morse Transmission Engineer may be 
able to help in your power drive designs. 


MORSE CHAIN CO., Ithaca, N.Y. 
@ 3253 
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